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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

[0001] This invention relates to a cavity retaining tool 
for bone surgery and a cavity retaining tool for general 
surgery, to be used for retaining a cavity which acts as 
a working space during surgery. 

Related Art Statement: 

[0002] Recently, endoscopic surgery has been widely 
applied for the operation of tissues in a cavity of the 
body. Such surgery, in contrast with the open surgery 
whereby a wide incision is made on the body system to 
reach a desired site and treat it, is advantageous in that 
it allows the operator to insert operation tools through a 
smaller incision to reach a desired site in a body cavity 
and treat it, or that it allows a low invasive operation. It 
has been mentioned, however, that one of the problems 
inherent to endoscopic surgery is that it scarcely allows 
the operator to have a sufficiently wide field for opera- 
tion. 

[0003] Take as an example a routine operation for the 
removal of a herniated intervertebral disc of the verte- 
bral column. A median incision is made dorsally to ex- 
pose dorsal muscles. The dorsal muscles are cut, and 
are then separated with grasping forceps to expose lum- 
bar vertebrae. Then, part of vertebral arches is removed 
to expose the ligamentum flavum which covers spinal 
roots. The ligamentum flavum is cut, the underlying dura 
mater is put aside to one side, and the bulged portion of 
the disc or the herniated disc beneath the dura mater is 
removed. This commonly undertaken dorsal approach 
consisting of making a median incision and separating 
dorsal muscles forcibly with forceps requires wide inci- 
sion of lumbosacral muscles, separation of those mus- 
cles from bones, and long and forcible displacement of 
the muscles from their natural insertions during surgery. 
Accordingly, it has been said that the patient often de- 
velops low-back pain after surgery or suffer irreversible 
injuries in dorsal muscles due to forced separation of 
them during surgery. 

[0004] To meet such situations, the specification de- 
scribed in USP No. 5,31 3,962 proposed a procedure for 
the operation of vertebrae under laparoscopic monitor- 
ing. The method consists of pulling apart the peritoneum 
under laparoscopic monitoring, making a cavity by infla- 
tion of a gas to push aside adjacent organs, and insert- 
ing tools into the cavity for the surgical treatment of a 
desired vertebral body. The specification of USP No. 
5,439,464 proposed an alternative procedure involving 
a dorsal approach. The method consists of introducing 
a plurality of cannulae from the back of the patient into 
the tissues around a desired vertebra, injecting saline 
through one of the cannulae into the tissues, applying a 



pressure through the saline to produce a cavity which 
serves as a working space, and inserting a rigid-tube 
mirror and treatment tools through other cannulae into 
the cavity to make a surgical operation under endoscop- 
5 ic monitoring. 

[0005] The routine operation for a herniated interver- 
tebral disc or the so-called open surgery which consists 
of incising the dorsal skin, exposing dorsal muscles, and 
separating the muscles with grasping forceps, thereby 
to expose desired vertebrae, is problematic in that it 
gives a great damage to dorsal muscles through forced 
separation, and causes irreversible injuries in those dor- 
sal muscles. In addition, the injuries inflicted on the mus- 
cles through incision itself have been said to be also se- 
rious. 

[0006] The operative procedure disclosed in the spec- 
ification of USP No. 5,31 3,962 involving endoscopic sur- 
gery requires a large number of treatment tools includ- 
ing grasping forceps for rejection of nearby organs be- 
cause, with this procedure, operation proceeds while 
adjacent organs are being rejected by force. Thus, the 
work involved in the rejection becomes very complicat- 
ed. In addition, because organs such as intestines and 
blood vessels are ready to move, and hence, if rejection 
force is not sufficient, they will move into the work space 
to disturb the visibility of the space, or suffer damages 
themselves in the presence of treatment tools left in the 
space. This is particularly true when operation proceeds 
ventral ly towards lumbar vertebrae, because there aorta 
and inferior vena cava run on the frontal aspect of the 
lumbar vertebrae, which requires utmost care and high 
degree skill from the operator. 

[0007] The technique described in the specification of 
USP No. 5,439,464 and involving the use of a plurality 
of cannulae inflict relatively less damages to dorsal mus- 
cles which may occur as a result of incision or forcible 
rejection, but it is far from satisfactory because it will not 
allow a sufficient space for vision and work. 
[0008] Conventionally surgical tools having a blunt 
end like a swab are used to bluntly strip organs of their 
attachment. Such surgery tools with a blunt end have a 
tip wrapped with cotton, absorbs therewith liquids like 
blood in a body cavity, and harden over time. Hence, 
they must be replaced during surgery because the tip 
surface becomes impracticably hard. 
[0009] As a remedy for such inconvenience, the spec- 
ification of USP 3,935,863 introduces a technique which 
consists of providing detachment tools with a suction 
property, thereby to prevent the tip from hardening. Al- 
ternatively, the specification of USP 5,31 0,406 proposes 
a technique in which the detachment tool itself, in place 
of a suction tube, is allowed to absorb blood and saline 
accumulated in a body cavity. 

[0010] True, by the techniques disclosed in the spec- 
ifications of USP Nos. 3,935,863 and 5,310,406, it is 
possible to absorb blood and saline in a body cavity. 
These techniques, however, being dependent on the 
use of sponge for absorption of liquids and blood, do not 
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allow a sufficient supply of liquids into the body cavity 
as desired. Thus, when the body cavity must be washed 
with a liquid, it is necessary to insert a forceps for liquid 
supply into the body cavity, which requires replacement 
of another forceps in use with the forceps for liquid sup- 
ply. 

[0011] Further, if the work for detachment leads to 
damages of a vessel and causes it to bleed, an electrode 
for hemostasis must be inserted into the body cavity. 
[0012] DE41 33 298A1 discloses a knee joint arthro- 
scope for inspecting the interior of the knee. A hollow 
tube is inserted through body tissue up to the meniscus. 
The hollow tube houses a second smaller tube for guid- 
ing an extractor to the meniscus. The extractor has a 
corkscrew-shaped tip to be drilled into the meniscus and 
to pull the meniscus to a working position in front of the 
arthroscope. An optical element may be inserted 
through the hollow tube for optical inspection of the 
working field. 

OBJECTS AND SUMMARY OF THE INVENTION 

[001 3] It is an object of this invention to provide a cav- 
ity-retaining tool for bone surgery which allows the op- 
erator to make an operation on bones such as vertebrae 
in a less invasive manner under asufficiently wide visual 
field with a visibility-aiding instrument without resorting 
to rejection and detachment of adjacent organs and 
therefore without being concerned about damages in- 
advertently inflicted upon those organs. 
[0014] The invention is defined in claim 1. Particular 
embodiments of the invention are set out in the depend- 
ent claims. 

[0015] Briefly, the cavity-retaining tool for bone sur- 
gery of this invention comprises: a sheath for retaining 
a cavity which is inserted into the body system to form 
a cavity there to serve as a space for bone surgery; a 
channel for treatment which is attached to the cavity- 
retaining sheath, and serves for guiding treatment tools 
necessary for the treatment of bones in that work space; 
an observation means which is attached to the cavity- 
retaining sheath, and serves as a means by which to 
observe the treatment being undertaken in the work 
space for bone surgery; and a joining means which is 
attached to the tip of the cavity-retaining sheath, and 
serves for joining the tip of the cavity-retaining sheath 
to the surface of a bone. Further, the cavity-retaining tool 
for general surgery comprises a cavity-retaining means 
which serves for retaining a cavity in the body for oper- 
ation works, and a soft cylinder member which commu- 
nicates with the cavity retained by the cavity-retaining 
means, thereby interconnecting the cavity with the 
space outside the body. Still further, the endoscopic sur- 
gery system involving the use of a cavity-retaining tool 
comprises a cavity-retaining means to retain a cavity in 
the body system, and at least one port which communi- 
cates with the cavity, so that interconnection between 
the port and the cavity is established within the body. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] 

5 Figs. 1 -9 refer to the first embodiment of this inven- 

tion: 

Fig. 1 gives a perspective view of disintegrated 
parts constituting a cavity-retaining tool for bone 
surgery; 

10 Fig. 2A gives a longitudinal cross-section of a cav- 
ity-retaining sheath; 

Fig. 2B gives a sectional view along the line 2B-2B 
in Fig. 2A; 

Fig. 2C gives a flat view of the tip of the cavity-re- 

15 taining sheath; 

Fig. 3 gives one step necessary for the use of the 
cavity-retaining sheath for bone surgery; 
Fig. 3A gives a step where a trochar is inserted 
through the abdominal wall after a pneumoperito- 

20 neum has bee prepared; 

Fig. 3B shows how the sheath is introduced into the 
body after muscle layers have been pushed aside 
by the tip of a mandrin for space expansion; 
Fig. 3C shows how a cavity to receive the tip of the 

25 sheath is formed after tissues such as muscles 
have been pushed aside by pressure, and how the 
sheath is introduced into that cavity under micro- 
scope monitoring; 

Fig. 3D shows how the sheath is properly stabilized 
30 by contacting its tip onto the surface of a vertebral 
body; 

Fig. 4 gives a second step necessary for the proper 
use of the cavity-retaining tool for bone surgery; 
Fig. 4A shows how spikes are driven into a vertebral 
35 body; 

Fig. 4B gives a view after the spikes have been driv- 
en into the vertebral body; 

Fig. 5 gives a third step necessary for the proper 
use of the cavity-retaining tool for bone surgery; 

40 Fig. 6 gives a fourth step necessary for the proper 
use of the cavity-retaining tool for bone surgery; 
Fig. 6A shows how a scalpel is inserted into the in- 
tervetebral disc between the L5 and S1 vertebrae, 
to remove the fibrous ring. 

45 Fig. 6B shows how the medullar core and interver- 
tebral disc are removed with a curette; 
Fig. 6C shows how the bones forming the bodies of 
L5 and S1 vertebrae are removed with a chisel; 
Fig. 6D gives a view after a bone graft has been 

50 implanted into the cavity prepared in the vertebral 
body, and fixed in place, thereby completing ventral 
implanting; 

Fig. 7 gives an outline of the anatomy of the verte- 
bral column and aorta and inferior vena cava; 
55 Fig. 8 illustrates how the cavity-retaining tool for 
bone surgery can be used in another way; and 
Fig. 9 illustrates how, in still another way, the sheath 
is fitted in place to a bone and fixed there. 
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Fig. 10 gives a sectional view of the tip of a modified 
version of the sheath used in the first embodiment. 
Figs. 11 and 12 refer to the second embodiment of 
this invention: 

Fig. 1 1 A shows how an inner sheath is inserted into 5 
an outer sheath; 

Fig. 11 B gives a perspective view of the inner 
sheath; and 

Fig. 12 illustrates how the two sheaths are put into 
use. 10 
Fig. 1 3 gives a perspective view of the tip of a mod- 
ified version of the sheath used in the second em- 
bodiment. 

Fig. 14 shows a sheath used in the third embodi- 
ment: 15 
Fig. 14A illustrates the relation between outer and 
inner sheaths; and 

Fig. 14B illustrates how the inner sheath and the 
outer sheath are placed one under the other. 
Figs. 15 and 16 refer to the fourth embodiment of 20 
this invention: 

Fig. 15 gives a perspective view of the tip of a 
sheath; and 

Fig. 16 illustrates how the sheath is put into use. 

Figs. 1 7 and 1 8 refer to the fifth embodiment of this 25 

invention: 

Fig. 17 gives a perspective view of the tip of a 
sheath; and 

Fig. 18 illustrates how the sheath is put into use. 

Fig. 1 9 refers to the sixth embodiment of this inven- 30 

tion: 

Fig. 19A gives a perspective view of the tip of a 
sheath; and 

Fig. 19B illustrates how the sheath is put into use. 
Fig. 20 refers to the seventh embodiment of this in- 35 
vention: 

Fig. 20A gives a perspective view of the tip of a 
sheath; and 

Fig. 20B illustrates how the sheath is put into use. 
Figs. 21 and 22 refer to the eighth embodiment of 40 
this invention: 

Fig. 21 gives a sectional view of a sheath; and 
Fig. 22 gives a sectional view of another sheath. 
Figs. 23-25 refer to the ninth embodiment of this in- 
vention: 45 
Fig. 23 gives a perspective view illustrating a sheath 
and a core needle; 

Fig. 24 shows how the sheath is put into use; and 
Fig. 25 shows how the sheath is immobilized. 
Figs. 26 and 27 refer to the tenth embodiment of 50 
this invention: 

Fig. 26 illustrates a sheath and an endoscope; and 
Fig. 27 gives a perspective view of the tip of the 
sheath. 

Figs. 28-45 refer to the eleventh embodiment of this 55 
invention: 

Fig. 28 illustrates how a system comprising an im- 
plant guide sheath is used; 



Fig. 29 illustrates how the cap of an outer sheath is 

attached to the outer sheath; 

Fig. 30 gives a lateral view of a drill; 

Fig. 31 A illustrates an intervetebral space opener; 

Fig. 31 B gives an enlarged view of an opening plug; 

Fig. 32 gives a lateral view of a reamer; 

Fig. 33 gives a lateral view of a bone tap; 

Fig. 34 gives a lateral view of an implant driver; and 

Fig. 35 illustrates an implant; 

Figs. 36-45 give a sequence of steps necessary for 

the proper use of the cavity-retaining tool for bone 

surgery; 

Fig. 36 illustrates how a vertebral body to be treated 
and its surrounds are exposed for treatment; 
Fig. 37 illustrates how an outer sheath is closely at- 
tached to vertebral bodies to be fixed there; 
Fig. 38 illustrates how an intervetebral disc is drilled 
to produce a hole into which an implant is to be em- 
bedded; 

Fig. 39 illustrates how the medullar nucleus and fi- 
brous ring are removed from the hole prepared in 
the body of the intervetebral disc; 
Fig. 40A illustrates how the opening plug is driven 
into the hole prepared by the drill; 
Fig. 40B illustrates how the opening plug is left in 
the hole prepared by the drill; 
Fig. 41 illustrates how the treatment practiced in the 
work space within the sheath is monitored; 
Fig. 42 illustrates how the hole is finished with a 
reamer; 

Fig. 43A illustrates how a thread has been cut on 
the internal surface of the hole; 
Fig. 43B illustrates how cutting of threads on the in- 
ternal surface of the hole is completed; 
Fig. 44A illustrates how an implant is screwed into 
the hole; 

Fig. 44B illustrates how the implant is left in the in- 
tervetebral space; and 

Fig. 45 illustrates how implants have been embed- 
ded into a vertebral body. 

Figs. 46 and 47 refer to the twelfth embodiment of 
this invention: 

Fig. 46 gives a perspective view of the tip of an outer 
sheath; and 

Fig. 47 illustrates how a cavity-retaining tool for 
bone surgery is used. 

Figs. 48-53 refer to the thirteenth embodiment of 
this invention: 

Fig. 48 gives an overview of a sheath for surgery; 
Fig. 49 illustrates how the tip of a cavity-retaining 
segment of the sheath for surgery is shaped: 
Fig. 49A illustrates how the tip of a cavity-retaining 
segment to come into contact with a spinous proc- 
ess is shaped; and 

Fig. 49B illustrates how the tip of a cavity-retaining 
segment to come into contact with a vertebral arch 
is shaped; 

Fig. 50 gives a fifth step necessary for the proper 
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use of a sheath for surgery: 

Fig. 50A illustrates how the sheath is introduced into 

a place of interest; 

Fig. 50B illustrates how the tip of a cavity-retaining 
segment comes into contact with a bone, and 5 
probes to seek a proper place; and 
Fig. 50C illustrates how the tip of the cavity-retain- 
ing segment is put into a proper place; 
Fig. 51 illustrates how a cavity for surgery is re- 
tained and treatment is performed in it; 10 
Fig. 52 illustrates how a dilator is slid over a guide 
needle which has penetrated through a soft cylinder 
member of the sheath for surgery; and 
Fig. 53 illustrates how a trocar is inserted into the 
soft cylinder sheet member of the sheath for sur- 15 
gery. 

Fig. 54 gives an overview of a sheath for surgery of 
the fourteenth embodiment of this invention. 
Figs. 55 and 56 refer to the fifteenth embodiment of 
this invention: 20 
Fig. 55 illustrates how the tip of the cavity-retaining 
segment of a sheath for surgery is constructed; 
Fig. 55A gives a front view of the tip of a cavity-re- 
taining segment; 

Fig. 55B gives a flat end view of the tip of a cavity- 25 
retaining segment; 

Fig. 55C gives a sectional view along the line 55C- 
55C in 

Fig. 55A; and 

Fig. 56 illustrates how the cavity-retaining segment 30 
is expanded which is made of a strip member. 
Figs. 57-70 refer to the sixteenth embodiment of this 
invention: 

Fig. 57A gives a perspective view of tools constitut- 
ing a cavity-retaining system for surgery; 35 
Fig. 57B gives a flat view of a sheath for surgery or 
a member of the system seen from the direction as 
indicated by the arrow D in Fig. 57A; 
Fig. 58 is an anatomical illustration showing a dorsal 
view of human spinal column; 40 
Fig. 59 is an anatomical illustration showing a cross- 
section along the line 59-59 in Fig. 58; 
Fig. 60 is an anatomical illustration showing how a 
dilator of the cavity-retaining system for surgery is 
inserted into the site to be treated; 45 
Fig. 61 is an anatomical illustration showing how a 
soft cylinder of the cavity-retaining system for sur- 
gery is inserted into the site to be treated; 
Fig. 62 is an anatomical illustration showing how a 
sheath for surgery is inserted through the soft cyl- 50 
inder of the cavity-retaining system for surgery 
down to the site to be treated; 
Fig. 63A is an anatomical illustration showing how 
the sheath for surgery of the cavity-retaining system 
for surgery reaches the site to be treated and is left 55 
there; 

Fig. 63B is an anatomical illustration showing the 
cross-section along the line 63B-63B in Fig. 63A; 



Fig. 63C is an anatomical illustration showing the 
cross-section along the line 63C-63C in Fig. 63A; 
Fig. 64A illustrates how surgery is practiced using 
the cavity-retaining system for surgery; 
Fig. 64B is an anatomical illustration showing the 
cross-section of the mid-section of sheath for sur- 
gery; 

Fig. 64C illustrates how operation proceeds in the 
cavity; 

Fig. 65 gives an endoscopic view of the cavity pre- 
pared around the site to be treated, which is re- 
tained by the cavity-retaining means of a sheath for 
surgery; 

Fig. 66 illustrates a step wherein a cutting means of 
the cavity-retaining system for surgery is used; 
Fig. 67 illustrates a second step wherein a cutting 
means of the cavity-retaining system for surgery is 
used; 

Fig. 68 illustrates a third step wherein a cutting 
means of the cavity-retaining system for surgery is 
used; 

Fig. 69 illustrates a fourth step wherein a cutting 
means of the cavity-retaining system for surgery is 
used; and 

Fig. 70 illustrates a fifth step wherein a cutting 
means of the cavity-retaining system for surgery is 
used. 

Figs. 71 -73 refer to the seventeenth embodiment of 
this invention: 

Fig. 71 gives a perspective view of a version of the 
sheath for surgery; 

Fig. 72 gives a perspective view of a second version 
of the sheath for surgery; and 
Fig. 73 gives a perspective view of a third version 
of the sheath for surgery 

Figs. 74-76 refer to the eighteenth embodiment of 
this invention: 

Fig. 74 gives a perspective view of a sheath for sur- 
gery; 

Fig. 75A gives a crosswise sectional view showing 
how the sheath for surgery is being introduced into 
bodily tissues; 

Fig. 75B gives a lengthwise sectional view of the 
same sheath as depicted in Fig. 75A; and 
Fig. 76 gives a crosswise sectional view showing 
the sheath for surgery while it is introduced into 
body tissues. 

Figs. 77-80 refer to the nineteenth embodiment of 
this invention: 

Fig. 77 gives a perspective view of a guide means 
of a sheath for surgery; 

Fig. 78 gives a sectional view showing how the 
guide means is used; 

Fig. 79 gives a sectional view showing how the 
guide means is used; and 

Fig. 80 gives a sectional view showing how the 
guide means is used. 

Figs. 81 and 82 refer to the twentieth embodiment 
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of this invention: 

Fig. 81 A gives a lateral view of the tip of a sheath 
for surgery; 

Fig. 81 B gives a flat view of the tip of the same 
sheath for surgery; and 

Fig. 82 illustrates how the sheath for surgery is in- 
troduced into body tissues. 

Figs. 83-88 refer to the twenty-first embodiment of 
this invention: 

Figs. 83-85 illustrate tools constituting a cavity-re- 
taining system for surgery; 
Fig. 83C illustrates a core needle and a port; 
Fig. 84D illustrates a port guide; 
Fig. 85A illustrates a sheath for surgery; 
Fig. 85B illustrates a cavity-expander; 
Fig. 86 illustrates how the sheath for surgery is left 
in body tissues; 

Fig. 87 illustrates how surgery is practiced using the 
port guide; and 

Fig. 88 gives an overview showing how surgery pro- 
ceeds with the present system. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0017] The first embodiment of this invention will be 
described below with reference to Figs. 1-9. 
[0018] As seen from Fig. 1 , a cavity-retaining tool for 
bone surgery of the first embodiment is provided with a 
sheath system for vertebral surgery which comprises a 
plurality of parts. 

[0019] The system comprises a cavity-retaining 
sheath 1 to be introduced into body tissues, a mandrin 
for expansion (also referred to as a core needle) 2, a 
rod 3, an air-tight core cylinder 4, spikes 5, a plug for 
scope channel 6, and plugs for spike channel 7, and is 
further supplemented with a suction tube 8. 
[0020] The sheath 1 is provided with a number of 
channels. One of them is a treatment channel 11 
through which treatment tools pass. The treatment 
channel 11 exists as a straight passage formed in the 
very cavity of the sheath 1 . 

[0021] As seen from Figs. 2A and 2B, the treatment 
channel 11 is a straight tunnel extending linearly from 
the top to bottom ends whose cross-section is circular 
in form. The front end of this treatment channel 11 forms 
a work space for bone surgery described later. 
[0022] On the upper wall of the sheath 1 is implement- 
ed a scope channel 1 2 into which an endoscope will be 
introduced. The scope channel 12 has a slanting angle 
to the treatment channel 11 and is placed adjacent to 
the treatment channel 11 . The front end opening of the 
scope channel 12 directly communicates, through the 
internal cavity of the sheath 1 , with the treatment chan- 
nel 11. The scope channel 12 is placed linearly with a 
small angle to the treatment channel 11 in such a way 
that its front end approaches the center of the treatment 
channel 11 and its base end stays increasingly away 



from the center of the treatment channel 1 1 . The central 
axis of the scope channel 12 is apart from the central 
axis of the treatment channel 11 at the cross-section of 
the front end of sheath 1. This arrangement is chosen 

5 in order to prevent as far as possible an endoscope 
which will be introduced into the channel 12, from pro- 
truding into the space within the sheath 1 . 
[0023] As seen from Fig. 2A, the upper wall of the 
sheath 1 protrudes increasingly upward in accordance 

10 with the angle with which the scope channel 1 2 inclines. 
As seen from Fig. 2B, the protruded upper wall has its 
external surface, in cross-section, made as round as 
possible, or made free from any concavity, or at least 
made with a group of flat surfaces. Accordingly, the 

15 sheath 1 has a cross-section, at whatever level it may 
be cut, whose perimeter comprises a combination of 
convex surfaces, or, at worst, a combination of flat sur- 
faces, and does not comprise any concave surfaces. 
[0024] To the basic end of the sheath 1 is attached a 

20 flange 1 3 which surrounds openings 1 1 a and 1 2a which 
communicate with the treatment and scope channels 1 1 
and 12, respectively. The opening 12a to communicate 
with the scope channel 12 has an O-ring 14 on its inter- 
nal surface. The O-ring 14 acts both as a fixing means 

25 to fix, at any desired position, the optical tube 16 of a 
rigid endoscope, for example, of a laparoscope 1 5 which 
will be inserted through the ring, and as an air-tight 
means to helmetically seal the opening. 
[0025] As seen from Fig. 3A and others, the laparo- 

30 scope 15 here concerned is adapted for direct vision, 
and has an optical tube 1 6 whose basic end is equipped 
with an eye-piece 1 7. The optical tube 1 6 and eye-piece 
17 are arranged linearly, and this arrangement is com- 
monly adopted by conventional laparoscopes available 

35 in the market. 

[0026] The tip of the sheath 1 is so prepared as to fit 
the body of a vertebra which will be placed opposite to 
the sheath 1 , and has a form close to that of the body 
of a vertebra. As seen from Fig. 2C, the tip of the sheath 

40 1 has a curved surface. In addition, the tip of the sheath 
1 has a taper 1 9 in profile in its internal rim so that the 
internal cavity expands outwards. 
[0027] The tip of the sheath 1 is provided with a fitting 
means which allows the sheath 1 to fit to the body of a 

45 vertebra, and the sheath 1 is further provided with two 
spike channels 21 through which fixing means (also re- 
ferred to as anchoring means) are passed to allow the 
sheath 1 to fix onto the body of a vertebra. The spike 
channels 21 are so constructed as to allow spikes 5 

50 which act as a fixing means, to pass through them. The 
spike channels 21 are made of a pipe material, run 
through the internal wall of the sheath 1 down close to 
the tip, and are arranged on both sides of the scope 
channel 12, having their outlets opened at recessed 

55 places. The basic end of the spike channel 21 pene- 
trates the wall surrounded with the flange 13 of the 
sheath 1 to open its mouth towards outside. The spike 
channels 21 of this embodiment are represented by the 



6 



11 



EP0 807 415 B1 



12 



two channels displaced on one end of the sheath, or up- 
wards in the cross-section of the sheath 1 . The two spike 
channels 21 are arranged as represented in Fig. 2C so 
that they can correspond with the curvature of a verte- 
bral body. 

[0028] Further, on the internal rim of the tip of sheath 
1 are prepared shelter ports 23 which are formed after 
part of the wall surrounding the tips of the spike channels 
has been removed. The front end of the spike channel 
21 opens its mouth into this recessed alcove or the shel- 
ter port 23. In short, the spike channel 21 opens its front 
end into the recessed alcove formed in the wall of the 
sheath 1, and thereby communicates with the interval 
cavity of the sheath 1. Further, the spike channel 21 is 
so constructed in the wall of the sheath 1 so that the 
inner portion of the shelter port 23 comes into the visual 
field of an endoscope, and hence, things protruding from 
the tip of the spike channel 21 including the tip of the 
spike 5 can be seen in the internal cavity of the sheath 
1 with the endoscope. Further, the internal surface of 
the taper 1 9 prepared at the tip of the sheath 1 also 
comes into the visual field of the endoscope, and can 
be watched through the endoscope. 
[0029] The sheath 1 is provided, on both sides of the 
tip, with depressions 24 for rejected organs. 
[0030] The sheath 1 is made of a resin which is per- 
meable to X-rays, and is preferably made of a transpar- 
ent material such as polysulfone, polycarbonate, or acr- 
yl resins or the like. Further, the sheath 1 has its tip 
rounded off for fear that it may injure adjacent nearby 
vessels and organs. 

[0031 ] As shown in Fig. 1 , the mandrin 2 for expansion 
is a structure cylindrical in form which is to be introduced 
into the treatment channel 11 of the sheath 1, and acts 
as a core needle (adapter) when the sheath 1 is inserted 
into the body. The mandrin 2 for expansion is so con- 
structed that, its insert 31 which is to be introduced into 
the treatment channel 11, becomes longer than the 
treatment channel 1 1 . Thus, the tip 32 of the mandrin 2 
protrudes from the tip of the sheath 1 when fully pushed 
in. The tip 32 is shaped like a tapered cone. Around the 
outer surface of the mandrin 2 for expansion, is placed 
an O-ring 33 which acts both as a sealing means to seal 
the gap between the mandrin and the sheath 1 , and as 
a means fixing the mandrin to the sheath 1 . At the rear 
end of the mandrin 2 for expansion is placed a flange 
34. At the terminal end of the mandrin 2 for expansion, 
is placed a rubber cap 36 which acts as a sealing means 
and allows tools to be introduced into the internal cavity 
(channel) 35 of the mandrin 2, to be introduced there in 
an air-tight manner. The rubber cap 36 is provided with 
a rubber plug 37 which will close the opening left when 
a tool which has been introduced into the internal cavity 
of the mandrarin is withdrawn. 

[0032] The flange 34 placed around the mandrin 2 for 
expansion has part of its upper wall which corresponds 
with the passage of the scope channel 12 and spike 
channels 21, removed to form a flat surface or an es- 



cape 38 so that it does not interfere with the passage of 
tools through the scope channel 12 and spike channels 
21. As shown in Fig. 2A, the mandrin is so constructed 
as to allow a positioning pin 39 to be attached on the 

5 base side of the flange 34. This positioning pin 39 acts 
as a means by which to adjust the positioning of the 
mandrin 2 relative to the sheath 1 : the escape 38 is 
placed directing its face properly upwards when, after 
the mandrin 2 has been introduced into the treatment 

10 channel 1 1 , the positioning pin 39 is inserted into a fitting 
groove 18 prepared on the flange 13 of the sheath. 
[0033] The rod 3 is a slender tool to be inserted into 
the mandrin for expansion 2. The length of this rod 3 is 
longer than the length of the mandrin for expansion 2. 

15 The outer diameter of the rod 3 is smaller than a trocar 
conventionally used. The rod 3 has both ends similarly 
rounded and pointed, and can be easily inserted into the 
mandrin for expansion 2 regardless whether it is insert- 
ed from one end or the other. 

20 [0034] The air-tight core cylinder 4, like the mandrin 
for expansion 2, has a cylindrical shape which is to be 
inserted into the treatment channel of the sheath 1 . The 
insert 41 of the air-tight core cylinder 4 which is to be 
inserted into the treatment channel 11 has its length so 

25 adjusted that, even when it is inserted into the treatment 
channel 11 and an endoscope into the scope channel 
12 of the same sheath 1, it will not interfere with the 
movement of the endoscope in the space of the treat- 
ment channel 11 . 

30 [0035] Around the basic end of the insert 41 of the air- 
tight core cylinder 4 are fastened an air-tight means 
which hermetically seals the gap between the cylinder 
4 and the sheath 1, and an O-ring 42 which acts as a 
fixing means to stabilize the cylinder 4 with respect to 

35 the sheath 1 . In addition, around the rear end of the air- 
tight core cylinder 4 is placed a flange 43. Further, at the 
rearmost end of the air-tight core cylinder 4 is provided 
a rubber cap 45 so that tools to be inserted into the in- 
ternal cavity 44 are allowed to enter into that cavity in 

40 an air-tight manner through this rubber cap. To the rub- 
ber cap 45 is attached a rubber plug 46 which is to seal 
the hole to be made in the rubber cap when a tool which 
has been inserted into the cap is withdrawn therefrom. 
At the center of the rubber plug 46 attached to the rubber 

45 cap 45 is prepared a needle insertion point 47 which is 
made of a thin rubber film and has a convex surface to- 
wards the internal cavity. This is so constructed as to 
allow steel wires to be withdrawn without impairing the 
air-tightness of the cylinder. The flange 43 has its upper 

50 edge removed, and the resulting vacancy is to act as an 
escape 38 for tools which are to be inserted through the 
scope channel 12 and spike channels 21 . 
[0036] The spike 5 is made of a hard material, for ex- 
ample, a metal constituting a stainless steel wire. Fur- 

55 ther, the spike 5 is so constructed as to have an outer 
diameter which allows it to pass through the spike chan- 
nel 21 . Further, the tip of the spike is sharp and acts as 
a penetrating point 49. The penetrating point is shaped, 
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for example, like a tetrahedron. The rear end of the spike 
5 has a hold 50. 

[0037] These spikes 5 are separately inserted 
through the spike channels 21 so that their tips pene- 
trate into the vertebral body of a vertebra. This arrange- 
ment allows the spikes not only to act as a fixing means 
for the sheath 1 with respect to the vertebral body but 
also to act as a second joining means for the tip of the 
sheath 1 against the bone. 

[0038] The plug for scope channel 6 is inserted into 
the basic end of the scope channel 12 to hermetically 
seal that channel while the channel remains vacant with- 
out receiving the endoscope, and achieves this end by 
closely contacting with the O-ring 14 placed around the 
scope channel 12 of the sheath 1 . 
[0039] The plug for spike channel 7 is to close the 
spike channel 21 prepared in the body of the sheath 1 . 
This is inserted into the basic end of the spike channel 
21 while that channel remains vacant without receiving 
the spike 5. This plug for spike channel 7 is made of an 
elastic material such as nylon, teflon or the like, and con- 
sists of an insert 51 and a handle 52. The insert 51 con- 
sists further of a tip segment which is thinner than the 
internal diameter of the spike channel 21 , and of an air- 
tight segment which is placed more close to the base 
than the tip segment, and is as thick as, or slightly thicker 
than the internal diameter of the spike channel. 21 . 
[0040] For the present embodiment, a suction pipe 8 
is provided as an element of the system. This suction 
pipe 8 is equipped with a body 55, and is connected 
through a nearly 90° bent to the body 55. To the base 
of the body of the suction pipe 55 is attached a metal 
mouth 56 which is to be connected to a suction tube not 
illustrated here. To the body 55 of the suction pipe 8 is 
attached a joint adapter 57. To the rear end of the sheath 
1 which forms the outlet of the treatment channel 11 may 
be attached a stopper mechanism (not shown) which 
will restrict the inward movement of treatment tools, par- 
ticularly of chisels and drill cutters whereby they are pre- 
vented from being inserted beyond a certain depth. 
[0041] Now, the use of the cavity-retaining tool for 
bone surgery of this embodiment will be described. 
[0042] In this example, the tool is applied for a surgery 
case where approach towards the spinal column is 
made through a peritoneal membrane under laparo- 
scopic monitoring, to resect and fix the intervertebral 
disc (L5-S) between the fifth lumber vertebra (L5) and 
the sacral bone (S) as shown in Fig. 7. 
[0043] As shown in Fig. 7, on the front aspect of the 
vertebral body 70 run aorta and inferior vena cava 71 
(aorta 71 a and inferior vena cava 71 b) or principal ves- 
sels in the body. Aorta 71a and inferior vena cave 71b 
bifurcate at a level corresponding with the sacral bone 
S, and their branches are placed one over the other. To 
get access to the site to be treated of the vertebral body 
70, it is necessary therefore to approach the vertebral 
body 70 from the side as indicated by arrow B in the 
figure, avoiding these vessels, and to expose the site in 



question. 

[0044] In view of this, as indicated in Fig. 3A, a pneu- 
moperitoneum is made according to convention, and 
trocars 73 are inserted through the abdominal wall 72. 

5 Then, a laparoscope 15 and a retractor 74 are inserted 
through these trocars 73, and under endoscopic moni- 
toring, aorta and inferior vena cava 71 are pushed aside 
sufficiently from the frontal aspect of the vertebral body 
70 to expose the site to be treated of the vertebral body 

10 70 and its surrounds. 

[0045] Next, a superficial incision is made on the site 
of the abdominal wall 72 that will give a best route for 
the cavity-retaining tool to approach the vertebral body 
in question, and a rod 3 is inserted through the incision. 

15 Or otherwise, if a trocar 73 is close to the ideal site, the 
rod 3 may be inserted through the trocar into the perito- 
neal cavity. If the rod employs a trocar 73 hole for pen- 
etration, it should be kept in position after having been 
inserted through the trocar 73 and the trocar 73 been 

20 removed. As the rod 3 is slender in form as mentioned 
above, and its external diameter is constant all through 
its length, the trocar can be smoothly removed from the 
body leaving the rod 3 to stay in the body. 
[0046] Let's assume that a mandrin for expansion 2 

25 has been inserted through a treatment channel 11 pre- 
pared in the body of a sheath 1 , a plug for scope channel 
6 has been inserted into a scope channel 1 2, and plugs 
for spike channels 7 have been inserted into spike chan- 
nels 21 . At this state all channels of the sheath 1 remain 

30 closed. An O-ring 33 placed around the mandrin for ex- 
pansion 2, an O-ring 14 placed around the scope chan- 
nel 12 and the plugs for spike channels 7 are all made 
of elastic materials, and they maintain air-tightness by 
undergoing deformation when pushed into respective 

35 channels. 

[0047] Next, another superficial incision is made 
about the hole through which the rod 3 has been insert- 
ed, such that the hole can narrowly accommodate the 
insertion of the sheath 1 . At this state, the sheath 1 is 

40 adjusted in its position with respect to the rod 3 which 
has been kept inserted into the peritoneal cavity 72 so 
thatthe rear end of the rod 3 slides into the internal cavity 
35 of the mandrin for expansion 2 which has been 
placed in the sheath 1. The sheath 1 is allowed to ad- 

45 vance until its front end strikes against the incision, and 
then the mandrin for expansion 2 is screwed in utilizing 
the rod 3 inserted in the body as a guide. As the mandrin 
for expansion 2 has a tapered end 32 as shown in Fig. 
3B, it separates muscle layers to leave a room for the 

50 sheath 1 to advance therethrough into the body. 

[0048] As seen from above, the pneumoperitoneum 
maintains its air-tightness while the sheath 1 is being 
advanced into the body, and hence it is possible to ob- 
serve the advancement into the peritoneum with a lapar- 

55 oscope 1 5. Because the sheath 1 has a convex surface 
all around its periphery, it is easy for the sheath to be 
inserted into body and to keep air-tightness during in- 
sertion. 
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[0049] Then, the mandrin for expansion 2 and rod 3 
are removed from the sheath 1 , and an air-tight core cyl- 
inder 4 is applied to the treatment channel 11 of the 
sheath 1. An O-ring 42 of the air-tight core cylinder 4 
maintains the air-tightness of the peritoneal cavity. Dur- 
ing this operation, the internal cavity 44 of the air-tight 
core cylinder 4 should be kept closed with a rubber plug 
46. 

[0050] As the pneumoperitoneum maintains its air- 
tightness at this state, it is possible to open the rubber 
plug 46 of the air-tight core cylinder 4 and to insert a 
laparoscope 1 5 through the core cylinder to observe the 
peritoneal cavity. Alternatively, according to a given con- 
dition, the laparoscope 15 inserted through the trocar 
73 may be withdrawn and inserted through the core cyl- 
inder for the same purpose. Or a plug for scope channel 
6 may be removed, and the laparoscope 15 may be in- 
serted through the now opened scope channel to ob- 
serve the peritoneal cavity. During this operation, the air- 
tightness of the peritoneal cavity is maintained with a 
rubber cap 45 attached to the air-tight core cylinder 4 
and an O-ring 14 placed around the scope channel 12. 
[0051] It is possible to insert a treatment tool through 
the air-tight core cylinder 4 while the air-tightness of the 
interval cavity 44 of the cylinder is being maintained. 
[0052] Next, as shown in Fig. 3C, tissues 62 such as 
vessels, organs and muscles are pushed aside me- 
chanically to make such a wide room that the tip of the 
sheath 1 can be safely stabilized against a vertebral 
body 70, and then, under endoscopic monitoring, the 
sheath 1 is pushed in until its front end securely rests 
against the vertebral body. At this point of time, the plug 
6 for scope channel is removed, and the laparoscope 
15 inserted through the scope channel and fixed in a 
position to give a good view of the site to be operated. 
At this state the operator can observe the vertebral body 
70 from front through the internal cavity of the sheath 1 . 
The tip of the sheath is finely adjusted so as to allow the 
operator to watch the intervertebral disc between L5-S 
at the center of the contour of sheath 1. Because the 
sheath 1 has a tip whose external outline is shaped like 
a concave arch so that the outline corresponds with the 
perimeter of a vertebral body 70, the sheath 1 can se- 
curely rest against the vertebral body 70 by placing the 
tip in close contact with the vertebral body 70 (see Fig. 
3D). Further, as shown in Fig. 6, the two spike channels 
21 are adjusted in position so that their tips rest on one 
side of the vertebrae sandwiching the L5-S interverte- 
bral disc. 

[0053] At this stage, adjacent vessels and muscles 
are prevented from entering into the internal cavity with 
the wall of the sheath 1 , or captured by a depression 24 
for rejected organs. Even if vessels enter by accident 
from under the bottom of the sheath 1 into the internal 
cavity, or lie beneath the bottom of the sheath 1, they 
can be easily recognized because the tip of the sheath 
1 has an outwardly widened rim or a taper 1 9 to facilitate 
the visibility of the periphery. 



[0054] At this stage it is possible, to check whether a 
proper approach has been made towards the interver- 
tebral disc to be treated, to insert a metal wire into a 
needle insertion point 47 made of a thin rubber mem- 

5 brane of the rubber plug 46 while keeping that rubber 
plug 46 of air-tight core cylinder 4 closed, to penetrate 
the wire into the intervertebral disc under endoscopic 
monitoring, and to take X-ray photography of the site for 
inspection. As the air-tightness of the peritoneal cavity 

10 is maintained after the wire has been withdrawn, this 
checking will not interfere with any subsequent opera- 
tions. Further, because the sheath 1 is made of a resin, 
it will not interfere with X-ray photography. 
[0055] At the time when the sheath 1 has securely 

15 rested against the front aspect of the vertebral body 70, 
and the laparoscope 15 has been inserted through the 
sheath 1 and properly positioned with respect to the ver- 
tebral body 70, spikes 5 are inserted through the spike 
channels 21 of the sheath 1 as shown in Figs. 4A and 

20 4B. The spikes are allowed to protrude from the front 
ends of the spike channels 21 , and to be driven into the 
vertebral body 70, thereby to further stabilize the sheath 
1 with respect to the vertebral body. During this opera- 
tion, as the sheath 1 has shelter ports 23 at the periphery 

25 of the visual field of the scope, driving of spikes into the 
vertebral body can take place under direct vision 
through endoscopy. Further, as the front end of the spike 
channel 21 opens its mouth in and communicates with 
the internal cavity of the sheath 1 , it is safely avoided to 

30 inflict injuries to organs close to outside of the sheath 1 
during driving of the spike 5 into the vertebral body. 
[0056] Treatment of the vertebral body 70 will be di- 
rectly performed by way of the sheath 1 while the visual 
images supplied by the laparoscope 1 5 inserted through 

35 the sheath 1 are being monitored. Because no entry of 
organs into the internal cavity of the sheath 1 takes 
place, the sheath 1 is securely fixed against the verte- 
bral body, and the laparoscope 15 shares a common 
field with the treatment channel 1 1 , subsequent opera- 

40 tionscan be safely performed in the interior of the sheath 
1 using tools adapted for the vertebral treatment such 
as curettes 75. The endoscope is securely fixed to the 
sheath 1 and provides a stable visual field. The pneu- 
moperitoneum may be relaxed at this point of time (see 

45 Fig. 4A). Needless to say, the pneumoperitoneum may 
be resumed as appropriate. 

[0057] The air-tight core cylinder 4 is removed from 
the sheath 1, and tools for vertebral treatment are in- 
serted through the treatment channel 1 1 to treat the ver- 

50 tebra as shown in Fig. 5. Take as an illustration a case 
where an autograft is implanted for fixation of the front 
aspect of a vertebra. A lancet 76 is pushed into the L5-S 
intervertebral disc as shown in Fig. 6A, to cut part of a 
fibrous ring 61 . Then, the medullar nucleus and disc are 

55 removed with, for example, a curette 75 as shown in Fig. 
6B. Further, as shown in Fig. 6C, bones of L5 and S are 
removed with a chisel 77. As the cavity within the sheath 
1 forms a straight channel, it allows the operator to im- 
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pose a linear, intense strength to those tools which is 
necessary for this type of surgery 
[0058] Then, the two vertebral bodies are stretched in 
opposite directions with a wound opener not illustrated 
here. The spikes 5 do not stand in the way of this oper- 
ation, because they have been driven into the same ver- 
tebral body. Later, as shown in Fig. 6D, an autograft 78 
is implanted into the extended cavity between the ver- 
tebral bodies, to complete the operation for anterior fix- 
ation. 

[0059] Alternatively, an implant such as disclosed in 
WO 94/1 7759 is inserted between vertebral bodies, and 
a fixing agent is applied through the treatment channel 
11 of the sheath 1. 

[0060] Needless to say, this invention can be applied 
for every possible operation requiring an approach to- 
wards a vertebral body, not to mention of the fixation of 
a vertebral body. 

[0061] As a further modification, when a periperito- 
neal approach is made towards the L4-5 intervertebral 
disc instead of the L5-S intervertebral disc, the sheath 
1 is allowed to approach towards a vertebral body 70, 
stripping the peritoneum 79 under laparoscopic obser- 
vation as is shown in Fig. 8. After aorta and inferior vena 
cava 71 have been pushed aside together, a cavity 80 
is formed into which the sheath 1 is inserted as shown 
in Fig. 9. As in the foregoing operation, the sheath 1 
rests securely against the vertebral body by means of 
the joining and fixing means. Then, approach is made 
towards the vertebral body 70 from the direction indicat- 
ed by arrow C in Fig. 7. 

[0062] As seen from above, as this embodiment has 
the sheath 1 equipped with the spike channels 21 which 
act as a passage through which spikes 5 or an anchoring 
means are passed, it is possible to fit the sheath 1 to the 
vertebral body and to fix it thereto. This arrangement re- 
lieves the operator of the necessity of rejecting organs 
once the sheath has been fixed, ensures a work space 
within the internal cavity of the sheath 1 for surgery of 
bones, and isolates that work space from adjacent or- 
gans and tissues, thereby freeing the operator from anx- 
ieties involved in possible infliction of damages to adja- 
cent organs. This arrangement further ensures a good 
field of vision. 

[0063] Further, once the sheath 1 has been fitted to 
and fixed against the vertebral body 70, organs are pre- 
vented from entering into the internal cavity of the 
sheath 1 , and hence the pneumoperitoneum may be re- 
laxed. Thus, it becomes unnecessary to maintain the 
distended state of the pneumoperitoneum by the infu- 
sion of carbon dioxide gas. This dispenses with the use 
of gas infusion, and encourages the progress of the 
treatment. 

[0064] Further, this will shorten the time necessary for 
maintenance of the pneumoperitoneum, which will re- 
lieve the patient of a burden involved in the operation. 
This will cause carbon dioxide gas to be consumed less, 
and be economical. Further this will lessen the effect of 



carbon dioxide gas on the patient's body. 
[0065] Furthermore, as an endoscope and a treat- 
ment tool are inserted into the sheath 1 to serve for the 
treatment , a proper treatment can be done only in the 
5 confine of the sheath 1 , once the sheath 1 has been sta- 
bilized against the vertebral body. 
[0066] The sheath 1 has a tip shaped like a concave 
arch to act as a fitting means which corresponds with 
the external perimeter of a vertebral body. This arch not 
10 only helps the tip to be fixed against the vertebral body 
without slipping over its surface but also prevents or- 
gans from entering from under the tip into the internal 
cavity of the sheath 1 . This arrangement further relieves 
the operator of anxieties involved in possible infliction 
15 of damages to adjacent organs. 

[0067] Further, as the front opening of the spike chan- 
nel 21 is directed towards and communicates with the 
internal cavity of the sheath 1 , it is safely avoided to in- 
flict injuries to organs outside the outer rim of the sheath 
20 1 during driving of the spike 5 into the vertebral body. 
[0068] Still further, as the spike channel 21 is so de- 
signed as to come into the visual field of the endoscope 
inserted through the sheath 1 , it is possible to check how 
the spike 5 is driven into the vertebral body, which will 
25 help the stabilizing operation to proceed more safely 
than otherwise possible. 

[0069] Still further, as the spike channels are prepared 
on one side of the sheath 1 , it is possible to spread an 
intervertebral space while keeping the sheath fixed 
30 against an adjacent vertebral body. 

[0070] Still further, as the spike channel is provided at 
its rear end with a plug 7 for spike channel to keep the 
channel air-tight, the spike can be used even during the 
operation requiring air-tightness. 
35 [0071] Still further, as the spike channel 21 is pre- 
pared in the wall of the sheath 1 , it scarcely suffer dam- 
ages. Furthermore, as part of the spike channel 21 is 
arranged inside the sheath 1 , even if the channel is de- 
stroyed by accident, the spike inserted therein will never 
40 come out from the sheath 1 . This will contribute to the 
improvement of safety. 

[0072] This embodiment is the system comprising the 
sheath 1 equipped with the scope channel 12 and the 
treatment channel 11, the mandrin 2 acting as a core 
45 needle, and the air-tight cylinder 4 acting as an air-tight 
adapter and allows the sheath 1 to be inserted into a 
pneumoperitoneum in an air-tight manner. When the 
mandrin 2 is exchanged for the air-tight cylinder 4, it will 
be possible to take photographic images of tissues in 
50 the pneumoperitoneum through the sheath 1. Further, 
as the internal cavity of the air-tight cylinder 4 allows, 
while maintaining air-tightness, operating tools to be in- 
serted through, it enables the operation to proceed in 
the space of the sheath 1 . 
55 [0073] Further, as the scope channel 12 communi- 
cates with the treatment channel 11 with a slight angle, 
the axis of the endoscope and that of the treatment 
channel 11 separate from each other , as they move to- 
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wards the rear end of the sheath 1. This arrangement 
will allow tools and a scope to be inserted into the treat- 
ment and scope channels 11 and 12 respectively, and 
to be handled without being interfered by the movement 
of each other. 

[0074] Still further, as the axis of the endoscope and 
that of the treatment channel 11 are so made as to fall 
on different points at the cross-section of the tip of the 
sheath 1, so that protrusion of the endoscope into the 
internal space is minimized. This arrangement will allow 
a maximally effective utilization of the cross-section of 
the treatment channel 11 of the sheath 1 for operation, 
which then will enable a considerably big site to be op- 
erated by this system. 

[0075] Still further, the O-ring 14 is mounted to the 
scope channel 12 to immobilize the endoscope at any 
desired position. This is very convenient for the operator 
when in work, because he can only hold the scope to 
maintain its stability. This arrangement ensures images 
free from blurs and a constant field of vision. 
[0076] Still further, as the sheath 1 has part of its tip 
made transparent, it is possible, while operation pro- 
ceeds within the space of the sheathl, to observe the 
surround through the transparent segment. Or, the op- 
erator can watch through the transparent segment with 
a laparoscope not only the operation taking place in the 
internal cavity of the sheath but also organs on the op- 
posite side. This ensures the operation to proceed safe- 
ly and easily. 

[0077] Still further, as the sheath 1 is made of a resin 
which is electron-permeable, it will not interfere with 
electron transmission even when X-ray photography or 
X-ray monitoring is carried out. 

[0078] Still further, as the sheath 1 has a wall whose 
cross-section comprises convex or straight lines, it will 
not develop any conspicuous frictions when inserted 
through an incision, and maintain air-tightness because 
its wall will get a close contact with surrounding tissues. 
[0079] The system of this embodiment can be applied 
for the operation not only of lumbar vertebrae but also 
of any other bones including cervical vertebrae. 
[0080] Further, this system can be applied with profit 
to a bone which is bounded with tissues including no 
cavities or which is embedded in tissues (for example a 
bone embedded in subcutaneous tissues such as mus- 
cles) by separating or cutting the tissues to reach the 
bone, and inserting the sheath of this embodiment down 
to the bone, and applying the same treatment on that 
bone. For example, dorsal approach to a lumber verte- 
bra, or treatment of bones in an upper or lower limb is 
possible with this system. 

[0081] In the first embodiment described above, the 
sheath 1 has a tip shaped like a concave arch, which 
refers to the surface inwardly curved of the tip when 
seen from the direction indicated by arrow A in Fig. 1 . 
The curvature of the arch can be varied according to the 
site to which the system is applied. Thus, the tip of the 
sheath can have an inwardly curved surface along the 



long axis as shown in Fig. 1 0. Of course, the tip can take 
any other shape by combining the two extremes above 
as appropriate according to the shape of a bone to which 
it is applied. 

5 [0082] Needless to say, this embodiment can be ap- 
plied forthe operation which will not require pneumoper- 
itoneum as well (for example, by retaining a cavity while 
raising the abdominal wall with a steel member or the 
like, or through other means). 
w [0083] The second embodiment of this invention will 
be described below with reference to Figs. 11 and 12. 
[0084] A sheath 1 of this embodiment lacks such 
spike channels 21 as are provided for the first embodi- 
ment, as is shown in Fig. 11 A. Fitting and fixing of the 
15 sheath 1 against a vertebral body is achieved by an in- 
ner sheath for fixation 85 (inner sheath) which is to be 
inserted into a treatment channel 1 1 of the sheath 1 as 
shown in Fig. 1 1 B. This inner sheath for fixation 85 is a 
cylinder-shaped member whose outer diameter is near- 
20 |y the same with the internal diameter of the above 
sheath 1 (outer sheath), and consists of a fixing end 86 
at the tip and a stem 87 at the base. The fixing end 86 
takes a ring form, and has spines 88 at its terminal edge. 
The spines 88 penetrate into a vertebral body, and fit to 
25 the bone, thereby to fix the sheath 1 against the verte- 
bral body. 

[0085] The fixing end 86 is shorter than the distance 
between the tip of sheath 1 and the site at which the 
scope channel 1 2 communicates with the internal cavity 
30 of sheath 1 . Posterior to the fixing end 86 is prepared a 
window 89 which is to receive the passage of an endo- 
scope. The sheath 1 is otherwise similar to that used in 
the first embodiment. 

[0086] The system of this embodiment can be used 
35 similarly to that of the first embodiment, but when the 
sheath 1 is fixed onto the front aspect of a vertebral 
body, an air-tight core cylinder 4 is withdrawn and in- 
stead the inner sheath for fixation 85 is inserted into the 
treatment channel 11 of the sheath 1. Before the inner 
40 sheath is inserted, a laparoscope 1 5 must be withdrawn 
until it reaches a position where it completely comes out 
of the range covered by the treatment channel 11 of the 
sheath 1 . After the fixing end 86 of the inner sheath 85 
moves past an imaginary point where the extensions of 
45 treatment channel 1 1 and of scope channel 1 2 intersect, 
the endoscope is moved so as to give a good view, and 
the fixing end 86 is viewed through the internal cavity of 
the inner sheath 85. Under endoscopic monitoring the 
inner sheath 85 is advanced further until it strikes 
50 against a vertebral body. Then, the rear end of the stem 
87 is struck with a hammer to drive the fixing end 86 with 
spines 88 into the vertebral body under endoscopic 
monitoring (see Fig. 12). 

[0087] The outer diameter of the inner sheath 85 is 
55 nearly the same with the internal diameter of the treat- 
ment channel 1 1 of the sheath 1 , and hence the sheath 
1 is fixed against the vertebral body. 
[0088] Treatment of the vertebral body proceeds in 
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the same manner as described above. The sheath 1 can 
be rotated around the inner sheath 85, and thus, when 
a different angle of view is required, the sheath is turned 
around so that a desired angle of view can be obtained. 
[0089] As seen from above, because the sheath 1 can 
be easily rotated, it is also easy to change a field of vision 
of the endoscope. 

[0090] A modification of the second embodiment will 
be described with reference to Fig. 13. 
[0091] In this modification, unlike the system of the 
second embodiment, spines 88 are placed on one half 
of the fixing end 85, instead of its whole circumference, 
namely, spines 88 are placed, for example, on the upper 
half of the fixing end 85. 

[0092] This is applied for a case where an intervete- 
bral space must be spread, and the spines 88 of the fix- 
ing end 85 are applied onto one of the adjacent two ver- 
tebrae. 

[0093] As seen from above, as this fixing end has 
spines 88 only on one half of its circumference, and thus 
can apply them only to one vertebra, it is possible to 
spread the intervertebral space while observing it y en- 
doscopy from the sheath 1 . 

[0094] The third embodiment of this invention will be 
described with reference to Fig. 14. 
[0095] This embodiment is different from the first one 
in that the sheath 1 has a duplicate structure composed 
of two overlapped elements which can rotate freely over 
each other. 

[0096] As shown in Fig. 14A, an inner sheath 91 is 
similarly shaped to the sheath 1 of the first embodiment 
described above, but it lacks spike channels, and has 
spines 92 at its tip. 

[0097] The outer sheath 93 can be fixed, with respect 
to the inner sheath 91 , at a position just to cover the tip 
of the inner sheath 91 (not shown). As shown in Fig. 
14B, the innersheath 91 can freely slide within the outer 
sheath 93 so that its end can come out from the tip of 
outer sheath 93 as is indicated by the arrow. Further, the 
outer sheath 93 has the tip shaped like a concave arch 
as in the sheath of the first embodiment so that it can 
apply the tip snugly to a vertebral body, and thus the tip 
acts as a fitting means. An air-tight means (not shown) 
is provided between the inner and outer sheaths 91 and 
93. 

[0098] The use of this embodiment takes place prin- 
cipally in the same way as in the first embodiment. When 
the sheath is inserted, the sheath assembly with the out- 
er sheath being kept at a position to allow it to just cover 
the tip of the inner sheath 91, is inserted into the body. 
It is advanced further until it strikes against a vertebral 
body, and then fixed there. An endoscope is inserted 
into a scope channel 1 2 of the inner sheath 91 , and the 
fixation of the inner sheath 91 against the outer one 93 
is released. Then, under endoscopic monitoring through 
the inner sheath 91, the inner sheath 91 is advanced 
until it strikes against a vertebral body, and spikes are 
driven into the vertebral body to fix the sheath assembly. 



After fixation, in the same manner as in the first embod- 
iment, under endoscopic monitoring, a treatment is 
made on the vertebral body through the treatment chan- 
nel 11. 

5 [0099] Through this operation, the same effect as in 
the first embodiment can be obtained. 
[0100] The fourth embodiment of this invention will be 
described with reference to Figs. 15 and 16. 
[01 01 ] This embodiment is different from the first one 
in the shape of the tip of sheath 1. The sheath of this 
embodiment is specially designed to be adapted for the 
intervertebral discs between L4-5, and between L3-4. 
[01 02] As shown in Fig. 1 5, a sheath 1 has a tip which 
has a front end 96 with a rejecter 95 in the form of a lobe 
(a projection). This lobular rejecter 95 is preferably 
made of an elastic material. 

[0103] On the front aspect of the intervetebral disc of 
L4-5 run aorta and inferior vena cava 71 as shown in 
Fig. 7. These big vessels, as shown in Fig. 16, must be 
pushed aside sufficiently with a rejecter 95, before the 
sheath 11 is stabilized against the front aspect of the 
vertebral body 70. 

[0104] As seen from above, as the rejecter 95 allows 
a secure rejection of such big vessels as aorta and in- 
ferior vena cava 71 , the operation involving rejection of 
organs becomes easy and safe. 

[0105] The fifth embodiment of this invention will be 
described with reference to Figs. 17 and 18. 
[0106] This embodiment is different from the first one 
in the shape of the tip of sheath 1 . 
[0107] The sheath of this embodiment is specially de- 
signed to be adapted for the intervertebral disc between 
L5-S. 

[0108] The shape of the structure around the L5-S in- 
tervetebral disc is as shown in Fig. 18. The tip of the 
sheath 1 is shaped as shown in Fig. 1 7 so as to fit to the 
structure around the L5-S intervetebral disc, that is, it 
has an obliquely cut end. 

[01 09] On the front aspect of the intervetebral disc be- 
tween L5-S, as shown in Fig. 7, there exist bifurcations 
71c of aorta and inferior vena cava 71 , and as shown in 
Fig. 18, the sheath 1 is stabilized by fitting its tip to the 
outer rim of a vertebral body 70 beneath the bifurcations 
71c. 

[0110] As seen from above, as the sheath has a tip 
snugly fitting to the outer rim of the vertebral body, risk 
of injuring other organs will become less likely. 
[0111] The sixth embodiment of this invention will be 
described with reference to Fig. 19. 
[0112] This embodiment is different from the first one 
in the means by which the sheath is fitted to a vertebral 
body. As shown in Fig. 19A, a sheath 1 has its tip 
equipped with a fitting member 97. This fitting member 
97 is made of a rubber-like elastic material, to put it more 
concretely, an elastic material such as teflon, or a rub- 
ber-like material such as silicone, and thus when it is 
pressed against a hard object, it undergoes deformation 
according to the shape of the object. 
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[0113] When the sheath 1 is stabilized against the 
front aspect of a vertebral body, the fitting member 97 
of the sheath 1 is pressed against the vertebral body 70 
as shown in Fig. 1 9B. By this operation, the fitting mem- 
ber 97 undergoes deformation according to the external 
shape of the vertebral body 70, thereby to snugly fit, 
through the elastic deformation, to the external shape 
of the vertebral body 70. 

[0114] As seen from above, as the fitting member 97 
attached to the sheath 1 snugly fits to the external sur- 
face of the vertebral body 70 with no gap in between, it 
rejects the entry of other organs into the space within 
the sheath 1, thereby maintaining the cavity for treat- 
ment, and ensuring safe treatment. Further, as the fitting 
member 97 can be varied in form, it can be applied to 
vertebrae with different forms. 

[01 15] The seventh embodiment of this invention will 
be described with reference to Fig. 20. 
[01 16] A sheath 1 of this embodiment has a tip which 
is hinged with a pair of claws 98. These hinged claws 
98 are so shaped that, when they are open, they come 
into close contact with and fit to the periphery of a ver- 
tebral body 70, and thus they act as a fitting means by 
which to fit the sheath to the external shape of a verte- 
bral body. To each claw is connected a wire 99. The wire 
passes through the sheath 1 to the operator's hand, and 
thus, the operator can handle the claws 99 by manipu- 
lating the wire at hand. 

[0117] While the sheath is being inserted into the 
body, or until the sheath 1 is stabilized against a verte- 
bral body, the claws 98 remain closed as shown in Fig. 
20A. Then, as shown in Fig. 21 B, just before the sheath 
comes into contact with a vertebral body, they are al- 
lowed to open, to take a shape to fit to the periphery of 
the vertebral body, and then to rest against the front as- 
pect of the vertebral body thus to stabilize the sheath 
with respect to the vertebral body. As another applica- 
tion, the closed claws 98 can be inserted between or- 
gans in front of a vertebral body, and allowed to open, 
to separate those organs mechanically. 
[0118] As seen above, the hinged claws 98, when or- 
gans are in front of a vertebral body and must be reject- 
ed before the sheath rests against the vertebral body, 
are inserted between those organs and allowed to open 
to separate the organs, thus to pave the way for the 
sheath to advance and to be stabilized against the front 
aspect of the vertebral body 70. 

[0119] The eighth embodiment of this invention will be 
described with reference to Figs. 21 and 22. 
[0120] In this embodiment, a sheath 1 has in its wall 
one or a plurality of channels 111a, 111b, ...to utilize 
them as channels for air-vent, water-suction, water-sup- 
ply, or for them all, or for any one of them. One end of 
each channel is connected to a metal port 112 at the 
base, which is provided with a cock 113 to open/close 
the passage through that channel 111a, 111b, ... 
[0121] The channel 111a shown in Fig. 21 is for the 
passage of exhaust gasses and sucked water. This 



channel 111a opens its mouth at a position on the 
sheath's internal wall slightly off from the tip of the 
sheath 1 . 

[0122] The channel 111b shown in Fig. 22 is for the 
5 passage of washing liquids and sucked water. This 
channel 111b opens its mouth at a point on the taper 1 9 
of the sheath 1 . The sheath 1 is provided with the two 
channels 111a and 111b shown in Figs. 21 and 22. The 
sheath is otherwise similar to that of the first embodi- 
10 ment. 

[01 23] When an exhaust gas is discharged, a suction 
tube (not shown) is connected to a port 112 communi- 
cating with the channel 1 1 1 a for the passage of exhaust 
gasses and sucked water, while a water-feed pipe(not 

15 shown) is connected to the other port 1 1 2 communicat- 
ing with the channel 111b for the passage of washing 
liquids and sucked water for washing, or a water-suction 
tube is connected to the same port for water-suction, as 
the case may be. When necessary, a connector may be 

20 attached so that any desired tube can be selected as 
appropriate. 

[0124] Take as an example a case where an electro- 
cautery knife is used under endoscopic monitoring. Dur- 
ing this operation, the cock 113 for the channel 111a is 

25 opened so that fumes can be discharged. 

[0125] When part of a bone is removed, the resected 
bone bleeds continuously. To treat such bleeding, blood 
is suctioned through the channel 111b for the passage 
of washing liquids and sucked water. When part of a 

30 bone is resected, the channel is kept open for continu- 
ous suction, and then blood accumulating at the bottom 
of the sheath 1 is automatically suctioned and carried 
through the channel 111b which opens its mouth just at 
the tip of the sheath 1 . 

35 [0126] When it becomes necessary during operation 
to clean the work space, a washing liquid is supplied 
through the channel 111b, and the liquid is suctioned 
through the same channel 111b. 

[0127] Further, when it becomes necessary to push 
40 away blood and tissue debris with a flush of liquid, there- 
by to clean the field of vision, an endoscope with awater- 
feed channel is inserted into the scope channel 1 2, or a 
washing liquid is fed through the channel 111b to pour 
the liquid into the space within the sheath 1, and the 
45 liquid is suctioned through the same channel 111b or 
through the other channel 111a, thereby to maintain the 
circulation of the liquid. 

[0128] Gas-vent, water-suction and water-feed can 
take place by the channel 111a shown in Fig. 21 or by 

50 the channel 111b shown in Fig. 22. But generally speak- 
ing, the channel 111a shown in Fig. 21 is more appro- 
priate for gas-vent and liquid circulation (water-feed and 
water-suction), while the channel 111b shown in Fig. 22 
is more adapted for washing and water-suction such as 

55 suction of blood. 

[0129] As seen from above, the sheath 1 provided 
with the channel 111a for gas-vent and water-suction 
and the channel 111b for washing and water-suction 
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readily achieves gas-vent, washing, continuous suction, 
and continuous circulation. 

[0130] The ninth embodiment of this invention will be 
described with reference to Figs. 23-25. 
[0131] This embodiment represents a cavity-retaining 
tool which approaches dorsally a lumbar vertebral body. 
As shown in Fig. 23, this cavity-retaining tool is provided 
with a sheath 131 and a slender core needle (rod) 132 
to be inserted into the former, and the internal cavity of 
the sheath 131 constitutes a treatmentchannel 133. The 
rod 132 is inserted into the treatment channel 133 as if 
to penetrate it through. Otherwise the sheath 131 has 
the same structure with that of the first embodiment in- 
cluding its constituent parts, that is, it has a scope chan- 
nel 134, spike channels, etc. 

[0132] The sheath 131 has spines 135 at its tip end. 
Thus, the sheath 131 drives the spikes 1 35 into the bony 
portion of a vertebral body, thereby to fitting and fixing 
itself to the vertebra. 

[0133] The rod 132 has a tip rounded off like a cone. 
Therefore, the rod 1 32 can be safely driven into muscles 
or subcutaneous tissues, or inserted between tissues. 
The rod 132 has a handle 137 at the base end. 
[0134] To approach a lumbar vertebra dorsally and re- 
tain a cavity there, firstly the rod 1 32 is inserted into the 
sheath 131 until its tip 1 36 comes out definitely from the 
tip of the sheath 131 . Then, an incision is made on the 
skin posterior to the vertebra 140, and the rod 132 is 
allowed to penetrate through the incision, and to cut or 
tear off muscles until its tip reaches the bony part. 
[0135] Then, as shown in Fig. 24, the sheath 131 is 
allowed to advance utilizing the rod 132 as a guide until 
its tip reaches the bony part. Further the spikes 135 are 
driven into the bony part so that the sheath 131 can 
come into close contact with and fit to the bony part (see 
Fig. 25). 

[0136] Later, the rod 132 is withdrawn, to leave the 
treatment channel 133 of the sheath 131 vacant. Thus, 
a work space is ready for use in the cavity of the treat- 
ment channel 133 of the sheath 131. Then, an endo- 
scope 141 is inserted into a scope channel 134. Thus, 
while the front space within the sheath 1 31 is monitored 
by endoscopy, treatment tools 142 such as forceps are 
inserted through the treatment channel 133 to make 
bone surgery. This arrangement is suitable for removal 
of an intervertebral disc or a vertebral arch. 
[0137] The tenth embodiment of this invention will be 
described with reference to Figs. 26 and 27. 
[0138] The cavity-retaining tool of this invention rep- 
resents a modification of that used in the first embodi- 
ment. For the cavity-retaining sheath 1 a of this embod- 
iment, a scope channel 12 is placed in parallel with the 
treatment channel 11 which takes the form of a straight 
pipe as shown in Fig. 26. The scope channel 12 com- 
municates at its tip with the tip of treatment channel 11 
through a window 151 prepared at the junction as shown 
in Fig. 27. 

[0139] An endoscope inserted into the scope channel 



1 2, for example, a rigid-tube scope with an oblique eye- 
piece 1 52 adjusts the position of the tip of its light-guide 
tube 1 53 with respect to the window 151, and the sheath 
is so constructed as to allow the endoscope to see the 

5 work necessary for bone surgery within the confine of 
the treatment channel 11 through the window 151 . The 
eye-piece segment 154 at the base end of the rigid 
scope 1 52 is so bent that it is placed apart from the treat- 
ment channel 11 although the light-guide tube 153 is 

10 closely apposed to the same channel. 

[0140] The system is used in the same manner as in 
the first embodiment, but it is advantageous in that as 
the scope channel 12 is placed in parallel with the treat- 
ment channel 1 1 , the endoscope does not interfere with 

15 the work executed in the work space for bone surgery 
in the treatment channel 1 1 . As the rigid scope 1 52 with 
an oblique eye-piece can be used for endoscopy, the 
operator can enjoy a satisfactory and evenly-focused vi- 
sion of the work space. 

20 [0141] The eleventh embodiment of this invention will 
be described with reference to Fig. 28-45. 
[0142] This embodiment relates to an intervertebral 
implant system. The intervertebral implant system com- 
prises two subsystems: an implant guide sheath system 

25 as shown in Fig. 28 and a treatment tool system as 
shown in Figs. 30-35. The implant guide system as 
shown in Fig. 28 is constituted principally with an outer 
sheath 201 , a mandrin for expansion 202, an air-tight 
cap for outer sheath 203, an inner sheath 204, spikes 

30 205 and spike channels 206. 

[0143] The outer sheath 201 is made of a material 
shaped like a straight pipe whose cross-section is cir- 
cular, and the internal cavity serves as a treatment chan- 
nel 201 a and a work space for bone surgery. The outer 

35 sheath 201 has its tip curved to form an escape 201b 
so that the tip can snugly fit to the surface of a vertebral 
body. This construction helps the sheath to fit to and to 
be properly placed with respect to the vertebral body. 
The tip of the outer sheath 201 is formed by a transpar- 

40 ent segment 201 c made of a transparent material which 
acts as a means through which to watch the work of 
bone surgery in the cavity of the sheath. Two spike chan- 
nels 201 d which run through the wall of the outer sheath 
201 from the tip to the base are placed close to each 

45 other. Although in this embodiment the tip of the outer 
sheath is so constructed as to have an escape 201 b to 
fit to a vertebral body, it may be made of a material (such 
as silicone rubber, polyurethane, vinyl chloride, etc.) 
which is so elastic as to freely fit to the external shape 

50 of a vertebra, and hence can be put in a proper position 
with respect to the vertebra. 

[01 44] The mandrin 202 for expansion is inserted into 
the treatment channel 201 a of the outer sheath 201 , and 
is used as a guide when the outer sheath 201 is inserted 
55 into the body. The mandrin 202 for expansion is consti- 
tuted with a tip 202a, a stem 202b and a base 202c. The 
tip 202a is shaped like a cone, and its tip point is formed 
blunt. The tip 202a preferably has the maximum diam- 
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eter nearly equal to the inner diameter of the treatment 
channel 201a of the outer sheath 201. To the rear end 
of the base 202c is attached a flange 202d. Around a 
small-bore segment 202e just anterior to the flange 
202d is placed an O-ring 202f which acts as a seal when 
the mandrin 202 is inserted into the outer sheath 201 . 
The small-bore segment is so constructed as to have 
an external diameter nearly equal to the internal diam- 
eter of the treatment channel 201 a of the outer sheath. 
The stem 202b is so constructed that, when the mandrin 
202 is inserted into the outer sheath 201 until the flange 
202d hits against the rear end of the outer sheath 201 , 
the tapered cone of the tip 202a can completely come 
out of the tip of the outer sheath 201 . 
[0145] Into the spike channel 201 d, is inserted a spike 

205 whose outer diameter is nearly equal to the internal 
diameter of that channel. The spike 205 has a sharply 
pointed tip like a cone or a pyramid and a hold 205a at 
its rear end. The spike 205 is so constructed that, when 
it is inserted into the spike channel until the hold 205a 
hits against the rear end of the outer sheath, its tip 
comes out by about 1.5cm from the tip of the outer 
sheath 201. 

[0146] While the spike channel 201 d does not receive 
the spike 205 and remains open, a plug 206 for spike 
channel is pushed into this spike channel 201 d. The plug 

206 for spike channel is constituted with a plug segment 
206a shaped like a tapered cone and a hold segment 
206b. 

[0147] A cap 203 for the outer sheath can be freely 
attached to or detached from the rear end of the outer 
sheath 201 . The cap 203 for outer sheath has a concen- 
tric outer wall 203a. Around the internal annular seg- 
ment 203b of the concentric outer wall 203a and close 
to the tip is placed an O-ring 203c. The internal annular 
segment 203b has an inner diameter close to that of the 
outer diameter of the outer sheath 201 . The cap 203 for 
outer sheath has a port (not shown) for treatment tools 
at a position close to its rear end and at another position 
further towards the base a rubber cap 203d. The rubber 
cap 203d together with an opening 203e, a plug 203f 
and a connector 203g forms one segment. The opening 
203e has a diameter close to the internal diameter of 
the outer sheath 201 . 

[0148] On the cap 203 for outer sheath are prepared 
small holes 203h which, when the cap is applied to the 
outer sheath 201, correspond with and communicate 
with the spike channels 201 d (see Fig. 29). 
[0149] The inner sheath 204 is inserted into the treat- 
ment channel 201a of the outer sheath 201 when use. 
The inner sheath 204 is constituted with a sheath seg- 
ment 204a in the form of a straight pipe and a body 204b 
at the base. The internal cavity of the sheath segment 
acts as a treatment channel, or acts as a work space for 
surgery when the inner sheath 204 is slid into the outer 
sheath 201 . The sheath segment 204a has sharp teeth 
on its tip end, and a window 204d on the lateral wall 
close to the tip which will provide an observation means. 



The sheath segment 204a is made of a metal, and has 
an external diameter close to the internal diameter of 
the treatment channel 201a. The body 204b placed to 
the base of the sheath segment 204a has a hollow cav- 
5 ity, and has, within that cavity, an air-tight valve (not 
shown) such as a flap valve or a duckbill-valve. To the 
rear most end of the body 204b is attached a rubber cap 
204f having an opening 204e. 

[0150] A plug for the opening 204e is so constructed 
that, when a treatment tool belonging to this system is 
inserted therethrough, the plug can maintain air-tight- 
ness of the system. The body 204b also acts as a flange. 
The sheath segment 204a is so adjusted in its length 
with respect to the outer sheath 201 that, when the inner 
sheath 204 is inserted into the outer sheath 201 until the 
body 204b hits against the rear end of the outer sheath 
201, the window 204d is positioned just beneath the 
transparent segment 201c prepared close to the tip of 
the outer sheath 201 . 

[0151] Next, the treatment tool system will be de- 
scribed. As shown in Figs. 30-35, the treatment tool sys- 
tem consists of a drill, an intervertebral space opener, a 
reamer, a bone tap, an implant driver and an implant. 
[0152] As shown in Fig. 30, the drill 207 is constituted 
with a handle 207a, a stem 207b and a drill cutter 207c. 
The handle 207a is placed normal to the stem 207b thus 
depicting a letter T. The stem 207b has an outer diam- 
eter close to the internal diameter of the treatment chan- 
nel 201 a of the outer sheath 201 . The drill is as long as 
or longer than the outer sheath 201. To the tip of the 
stem 207b is attached the drill cutter 207c, and the long 
axis of the stem 207b is in alignment with that of the 
cutter. Close to the rear end of the stem 207c is placed 
a flange 207d. The drill cutter 207c has a smaller outer 
diameter than does the stem 207b. 
[0153] As shown in Fig. 31 A, the intervertebral space 
opener 208 is constituted with a stem 208a and an open- 
er plug 208b. The stem 208a has a knurl 208c on its rear 
surface, and a thread 208d around its tip. The stem 208a 
has an outer diameter close to the inner diameter of the 
treatment channel 201 a of the outer sheath 201 . It has 
a length equal to or larger than that of the outer sheath. 
Close to the rear end of the stem 208a is placed a flange 
208e. As shown in Fig. 31 B, the opener plug 208b is 
constituted with a cylinder segment 208f and a cone 
segment 208g. The cone segment has its external wall 
so treated as to have a rough surface. The cylinder seg- 
ment 208f has its rear end so processed that it has a 
hole there with a female thread 208h inscribed which 
corresponds with the male thread 208d prepared 
around the stem 208a. A plurality of opener plugs differ- 
ent in diameter by about 1 mm are available to meet the 
demand from the operator according to the distance by 
which he wants to widen a given intervertebral space. 
[01 54] As shown in Fig. 32, the reamer 21 0 is consti- 
tuted with a handle 210a, a stem 210b and a reamer 
cutter 210c. The handle 210a is placed normal to the 
stem 21 0b in the form of a letter T. The stem 21 0b has 
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an outer diameter close to the internal diameter of the 
treatment channel of the inner sheath 204. It has a 
length equal to or larger than that of the outer sheath. 
To the stem 21 Ob is placed the reamer cutter 21 0c, and 
the long axis of the stem 21 Ob corresponds with that of 
the reamer. Close to the rear end of the stem 210c is 
placed a flange 21 Od. The reamer cutter 210c has a 
smaller outer diameter than does the stem 210b, and 
has a slightly larger diameter than does the drill-cutter 
207c of the drill 207. 

[0155] As shown in Fig. 33, the bone tap 211 is con- 
stituted from base to front with a handle 211a, a stem 
21 1 b, and a tap 211c. The handle 21 1 a is placed normal 
to the stem 21 1 b in the form of a letter T. The stem 21 1 b 
has an outer diameter close to the internal diameter of 
the treatment channel of the inner sheath 204. It has a 
length equal to or larger than that of the inner sheath 
204. To the stem 211b is placed the tap 211c, and the 
long axis of the stem 21 1 b corresponds with that of the 
tap. The tap 211c has a smaller outer diameter than 
does the stem 211b, and is so constructed that, when 
applied to a hole prepared with the reamer 210, can 
make a hole with a thread. 

[0156] As shown in Fig. 34, the implant driver 212 is 
constituted from base to front with a handle 2 1 2a and a 
stem 212b. The handle 212a is placed normal to the 
stem 212b in the form of a letter T. The stem 212b has 
a male thread 21 2c on its front end. The stem 21 2b has 
an outer diameter close to the internal diameter of the 
treatment channel of the inner sheath 204. It has a 
length equal to or larger than that of the inner sheath 
204. Close to the rear end of the stem 21 2b is placed a 
flange 21 2d. 

[0157] As shown in Fig. 35, the implant 213 is consti- 
tuted with a body 213a in the form of a hollow cylinder, 
and a lower lid 21 3b and an upper lid 21 3c which are to 
be attached to both ends of the body. They are prefer- 
ably made of titanium materials, ceramic materials, or 
apatite materials. The body 213a has on its outer sur- 
face a male thread 213d which corresponds with the fe- 
male thread prepared with the bone tap 211 in the hole 
within an intervertebral disc. The body 21 3a has also on 
its surface many small holes 21 3e leading to the internal 
cavity, and big holes 21 3f which penetrate linearly 
through the core of the body. The lower and upper lids 
213b and 21 3c are constituted each with a cap segment 
21 3g and hooks shaped like nails 21 3h. When the lid is 
applied to the body, the hooks engage with the step pre- 
pared on the internal surface of the body 213a, and 
hence the lids 213a and 213c are so firmly fixed to the 
body that they will rarely fall therefrom. The internal cav- 
ity of the implant 213 is filled with a bone graft sampled 
from the patient himself, or a bone prosthesis made of 
P-TCP (calcium phosphate). At the center of the upper 
lid 213c there is a hole which has a female thread 21 3i 
corresponding with the male thread 21 2c placed around 
the tip of the implant driver 212c. 
[0158] Next, the use of the implant guide sheath sys- 



tem in this embodiment will be described. Here as an 
illustration attention is paid to a case where two implants 
are introduced under endoscopic monitoring into a lum- 
bar intervertebral disc. 
5 [0159] On the front aspect of lumbar vertebral bodies 
run aorta and inferior vena cava being placed one over 
the other, and the front aspect of the vertebral bodies is 
covered with major psoas muscles. Accordingly, to 
make a treatment safely on a vertebral body, it is nec- 
essary to push aside those vessels and muscles thor- 
oughly to expose the complete aspect of the vertebral 
body of interest as described in the first embodiment. 
Then, in the same manner as in common endoscopic 
surgery, a pneumoperitoneum is made, trocars are in- 
serted through the abdominal wall, treatment tools such 
as an laparoscope, grasping forceps 74, etc. are insert- 
ed into the body cavity through the trocars, and vessels 
and muscles 62 are pushed aside to expose the verte- 
bral body of interest 70 and its surrounds (see Fig. 36). 
Then, as shown in Fig. 36, two dots are marked on an 
intervertebral disc 21 6 one 21 4 for the first implant and 
the other 21 5 for the second implant with a heating point 
from a high-frequency diathermy generator 217. 
[0160] Then, an incision is made on the abdominal 
wall in such a manner as to allow the operator to ap- 
proach the vertebral body of interest and to introduce 
the implants into it in an optimal way. Thus, a port for 
the introduction of the implantguide sheath is produced. 
The length of the incision is so adjusted as to maintain 
air-tightness of the body cavity after the outer sheath 
201 of the implant guide sheath has been inserted into 
the body cavity. In place of incision, trocar perforation 
may be used for the same purpose: a plurality of trocars 
are prepared, a small-bore trocar is used to make a first 
hole, which is exchanged for a next larger trocar, and 
the same process is repeated until a sufficiently large 
hole for the entry of the implant guide sheath is formed. 
[0161] At this stage, the mandrin 202 for expansion is 
inserted into the treatment channel 201a of the outer 
sheath 201 , and the plugs 206 for spike channel are ap- 
plied to the rear end of the spike channels 201 d. Here 
the mandrin 202 for expansion is inserted down to such 
a level as to allow its flange 202d to hit against the rear 
end of the outer sheath 201 . In this position, the O-ring 
202f placed around the small-bore segment 202e of the 
mandrin 202 for expansion comes into close contact 
with the internal wall of the treatment channel 201a, 
thereby maintaining air-tightness between the treatment 
channel 201a and the mandrin 202 for expansion. Fur- 
ther, as the plugs 206 for spike channel with a tapered 
tip have been inserted sufficiently deep as to come into 
close contact with the terminal surface of the spike chan- 
nels 201 d, the spike channels are also kept air-tight. 
[0162] Next, while the mandrin 202 for expansion is 
being firmly held so that it does not fall from the outer 
sheath 201, the tip of the mandrin 202 for expansion 
coming out from the tip of the outer sheath 201 is placed 
properly against the port prepared on the abdominal 
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wall, and the system is pressed down through the port 
into the body cavity. As described above, as the treat- 
ment channel 201a of the outer sheath 201 and the 
spike channels 201 d are kept air-tight, no leak of gas 
from the penumoperitoneum will occur. 
[0163] After the outer sheath 201 has been inserted 
into the body cavity, the mandrin 202 for expansion is 
withdrawn, leaving the outer sheath 201 to be placed in 
the body cavity, and the cap 203 for outer sheath is ap- 
plied to the rear end of the outer sheath 201 . The cap 
203 for outer sheath maintains air-tightness because its 
rubber cap opening 203 is closed with the plug segment 
203f, and hence the outer sheath 201 is kept air-tight 
against atmosphere. 

[0164] Next, the outer sheath 201 is rotated so that 
the escape 201 b at the tip of the outer sheath 201 faces 
towards the vertebral body of interest, and is advanced 
until its tip 201 is so placed with respect to the vertebral 
body 70 that the tip surrounds the site 214 for the first 
implant within its confine. Then, the plugs 206 for spike 
channels are removed, and spikes 205 are introduced 
instead into the spike channels 201 d. The rear end of 
the spike 205 or the hold 205a is struck with a hammer 
to drive its tip into the vertebral body by a desired depth. 
Through this operation, the outer sheath 201 is stabi- 
lized while its tip being pressed against the vertebral 
body 70. The spike channels 201 d are closely placed to 
each other in the outer wall of the outer sheath 201 . Ac- 
cordingly, the two spikes 205 are driven into the one and 
same vertebral body upper or lower from an interverte- 
bral disc of interest as the case may be. Thus, when the 
intervertebral space is opened as will be described later 
while the outer sheath 201 is stabilized against a verte- 
bral body 70, no tool will get in the way of operation. 
[0165] In this embodiment, even when the spike 205 
is inserted until its hold 205a hits against the rear end 
of the outer sheath 201 , the tip of the spike 205 will come 
out from the tip of the outer sheath 201 only by about 
1 .5cm, and hence it will not inflict damages upon organs 
situated 1 .5cm or more apart from it. As seen from Fig. 
37, fixing the outer sheath 201 against the vertebral 
body 70 through close contact will prevent adjacent or- 
gans from entering into the internal cavity of the outer 
sheath 201 and dispense with the work necessary for 
rejection of those organs once the outer sheath 201 has 
been stabilized. Accordingly, following operations to be 
executed in the internal cavity of the outer sheath 201 
will become easier with this system. 
[0166] The rubber cap plug segment 203f of the cap 
203 for the outer sheath is removed, and the drill 207 is 
inserted instead into the treatment channel 201 a of the 
outer sheath 201. While the drill 207 is being pressed 
against the vertebral body 70, the handle 207a is turned 
round to make a hole 21 8 which is to receive an implant 
21 3 for the intervertebral disc 21 6 (see Fig. 38). During 
this operation, as the stem 207b of the drill 207 has the 
same diameter as does the treatment channel 201a of 
the outer sheath, the central axis of the drill 207 will stay 



constant even when the drill is put into rotation, which 
ensures the stable operation of the drill. When a hole 
21 8 is opened to a desired depth, the flange 207d placed 
around the stem 207b of the drill 207 hits against the 

5 rear end of the outer sheath 201, to block the further 
advancement of the drill. Accordingly, there will be no 
risk involved in the drill operation of making a too deep 
hole 218 in the vertebral body, such as injuries on the 
spinal cord. While the drill 207 is kept inserted in the 

10 treatment channel 201a, the internal cavity within the 
outer sheath 201 maintains air-tightness through the 
rubber cap 203d. 

[0167] How the drill work proceeds within the outer 
sheath 201 can be monitored with a laparoscope 

15 through the transparent segment 201c prepared at the 
tip of the outer sheath 201 . Accordingly, if adjacent or- 
gans enter by accident into the internal cavity of the out- 
er sheath 201 during drill operation, it will be possible to 
immediately stop the drill work and to reject those or- 

20 gans before resuming the work. This ensures safe drill 
operation. 

[0168] The drill 207 is withdrawn from the outer 
sheath 201 , and a curette or a sharply pointed scissors 
225 is inserted into the hole 21 8 prepared with the drill, 

25 to remove the medullar nucleus and fibrous ring consti- 
tuting the substance of the intervertebral disc 21 6 (see 
Fig. 39). Sufficient removal of the medullar nucleus and 
fibrous ring will ensure the safe introduction of the im- 
plant 21 6 into the intervertebral space 21 6. This opera- 

30 tion can be monitored with a laparoscope as is de- 
scribed above. During this operation, the internal cavity 
of the outer sheath 201 remains air-tight through the ac- 
tion of the rubber cap 203d. 

[01 69] Next, the intervertebral space opener 208 is in- 
35 troduced into the treatment channel 201a of the outer 
sheath 201, and the rear end of the stem 208a of the 
opener 208 is struck with hammer to advance the open- 
er plug 208b into the hole 218 until the flange 208e 
placed around the stem 208a hits against the rear end 
40 of the outer sheath 201 (see Fig. 40A). A plurality of 
opener plugs are available which are different in diam- 
eter by about 1 mm, and an appropriate plug is chosen 
to give a desired opening. 

[0170] As the stem 208a of the intervertebral opener 
45 208 has a diameter close to that of the outer sheath 
201 a, only insertion of the intervertebral opener 208 into 
the treatment channel 201 a of the outer sheath will allow 
automatically the central axis of the hole 218 to corre- 
spond with the central axis of the opener plug 208b. This 
50 dispenses with the work necessary for alignment of the 
opener plug 208b with the hole 218. Further, as the 
opener plug 208 is prevented from advancing further 
when the flange 208e hits against the rear end of the 
outer sheath 201 , there will be no danger of advancing 
55 the opener too far into the vertebral body by accident. 
[0171] Further, as the opener plug 208b has a cone 
segment 208g at its tip, it can be smoothly inserted into 
the intervertebral disc 216. Furthermore, as the opener 
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plug 208b has its cylinder segment 208f so treated as 
to give a rough surface, the segment is prevented from 
slipping, and hence the opener plug 208b, once it is driv- 
en into the intervertebral space, will not fall easily. Once 
the opener plug 208b has been driven sufficiently deep 
into the intervertebral disc 216, the stem 208b is un- 
screwed from the stem 208a and the plug opener 208b, 
leaving the plug opener 208b placed in the intervertebral 
disc 21 6 (see Fig. 40B). How the plug 208b is driven into 
the intervertebral disc can be also monitored with a 
laparoscope through the transparent segment 201 c pre- 
pared at the tip of the outer sheath 201 . Further, while 
the intervertebral opener 208 is being inserted into the 
treatment channel 201 a, the internal cavity of the outer 
sheath 201 remains air-tight through the action of the 
rubber cap 203d. 

[0172] At this stage, the rubber cap opening 203e of 
the outer sheath cap 203 is closed with the plug segment 
203f, and the spikes which have been inserted through 
the spike channels 201 d and driven into the vertebral 
body 216 are withdrawn, thereby releasing the fixation 
of the outer sheath 201 to the vertebral body 21 6. Then, 
the outer sheath 201 is allowed to place its tip 201 with 
respect to the vertebral body 70 such that the tip sur- 
rounds the site 21 6 for the second implant within its con- 
fine, and, in the same manner as describe above, is sta- 
bilized against the vertebral body 70 by driving the 
spikes 205 into that body. The same preparation as de- 
scribed above is made for the insertion of the second 
implant: drill works, and removal of medullar nucleus 
and fibrous ring with a curette or a scissors 225. The 
operation is also monitored with a laparoscope as de- 
scribed above. Further, during this operation, the inter- 
nal cavity of the outer sheath 201 maintains air-tightness 
through the action of the rubber cap 203d. 
[0173] Next, the inner sheath 204 is inserted into the 
treatment channel 201 a of the outer sheath, and the rear 
end of the inner sheath 204 is struck with a hammer to 
drive the teeth 204c on the terminal end of the inner 
sheath 204 into the vertebral body 70. During this oper- 
ation, the window 204d of the inner sheath 204 is placed 
at the center of the visual field of the laparoscope, and 
under endoscopic monitoring, the inner sheath is driven 
until the body 204b of the inner sheath hits against the 
rear end of the outer sheath 201 . This operation is made 
possible by placing the transparent segment 201 c of the 
outer sheath 201 over the window 204d of the inner 
sheath 204, and by monitoring, for example, with a 
laparoscope 219 how operation proceeds in the work 
space within the inner and outer sheaths 201 and 204 
(see Fig. 41). 

[0174] As seen above, as the inner sheath 204 is driv- 
en into the vertebral body 70 under endoscopic moni- 
toring, and hence, the fixation of this sheath system to 
the vertebral body 70 is further strengthened, there will 
be no danger that the sheath system will fall from the 
vertebral body during operation. 
[0175] Further, while the inner sheath 204 is being 



stabilized against the vertebral body 70, the rubber cap 
203d of the outer sheath cap 203 ensures air-tightness 
of the space between the inner and outer sheaths 203 
and 204, and further while the treatment channel of the 
5 inner sheath 204 is kept vacant without receiving a treat- 
ment tool, the air-tight valve installed in the body 204b 
of the inner sheath is activated to keep air-tightness of 
the inner sheath 204, and still further while a treatment 
tool is kept inserted into the treatment channel, the rub- 
10 ber cap 204f at the rear end of the inner sheath 204 pre- 
vents leakage of gas from the pneumoperitoneum pre- 
pared in the body cavity. Further, after the inner sheath 
204 has been stabilized, the outer sheath 201 remains 
stabilized against the vertebral body 70. This arrange- 
rs ment prevents adjacent organs from entering through 
the window 204 of the inner sheath 204 into the work 
space. 

[01 76] Then, the reamer 21 0 is inserted into the treat- 
ment channel of the inner sheath 204, and the reamer 

20 210c is allowed to enter into the hole 218 prepared in 
the intervertebral disc 21 6. The reamer 21 0 is advanced 
through the rotation of the handle 210a until the flange 
21 Od placed around the stem 210b of the reamer 210 
hits against the rear end of the inner sheath 204, to finish 

25 the hole 218 (see Fig. 42) 

[0177] As the stem 210a of the reamer 210 has a di- 
ameter close to that of the inner sheath 204, only inser- 
tion of the reamer into the treatment channel of the inner 
sheath 204 will allow automatically the central axis of 

30 the hole 21 8 to correspond with the central axis of the 
reamer 21 0. This dispenses with the work necessary for 
alignment of the reamer 21 0 with the hole 21 8. Further, 
as the reamer is prevented from advancing further when 
the flange 21 Od hits against the rear end of the inner 

35 sheath 204, there will be no danger of advancing the 
reamer 210 too far into the vertebral body by accident 
and inflicting injuries on the spinal cord. 
[0178] As seen from above, as the reamer 210 can 
finely finish the hole 218, it is possible to make a hole 

40 having an optimum size for receiving the implant 213, 
and thereby to ensure secure fixation of the implant in 
the intervertebral space 216. 

[0179] After the reamer operation has been finished, 
the bone tap 211 is inserted into the treatment channel 

45 of the inner sheath 204, and the tap segment 211c is 
inserted into the hole 218. Then, the bone tap handle 
211a is turned round to drive the tap segment into the 
hole until the flange 21 1d placed around the stem 211b 
of the bone tap 21 1 hits against the rear end of the inner 

50 sheath 204. Through this operation, on the internal sur- 
face of the hole 218 prepared in the vertebral body 70 
is formed a thread 21 6a which serves as a guide when 
the implant 213 is screwed into the hole 21 8 (see Figs. 
43A and 43B). 

55 [0180] As the stem 211b of the bone tap 211 has a 
diameter close to that of the treatment channel of the 
inner sheath 204, only insertion of the bone tap 211 into 
the treatment channel of the inner sheath 204 will allow 
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automatically the central axis of the hole 218 to corre- 
spond with the central axis of the bone tap 211. This 
dispenses with the work necessary for alignment of the 
bone tap 21 1 with the hole 21 8. Further, as the bone tap 
21 1 is prevented from advancing further when the flange 

21 1 d hits against the rear end of the inner sheath 204, 
there will be no danger of advancing the bone tap 211 
too far into the vertebral body by accident and inflicting 
injuries on the spinal 

[0181] cord. As seen from above, as the bone tap 211 
prepares a thread 216a on the hole 218 which will not 
only enable smooth screwing in of the implant 213, but 
also prevent erratic insertion of the implant 21 3 such as 
insertion from a wrong angle or too deep insertion. Thus, 
through this operation, the implant 213 can be placed 
most properly in the intervertebral disc 21 6. 
[0182] Next, the implant 213 is screwed to the tip of 
the implant driver 212. The implant 213 attached to the 
implant driver 21 2 is inserted into the treatment channel 
of the inner sheath 204. The implant is inserted into the 
hole 21 8. The implant driver handle 21 2 is turned round 
to drive the implant 213 into the hole 218 until the flange 
21 2d placed around the stem 21 2b of the implant driver 

212 hits against the rear end of the inner sheath 204 
(see Fig. 44A). 

[0183] The depth by which the implant 213 is driven 
into the intervertebral disc 216 is limited by the flange 
21 2d placed around the stem 21 2b of the implant driver 
212. This not only ensures safe and proper placement 
of the implant in the intervertebral cavity, but also avoids 
the danger of digging a too deep hole, and thereby in- 
flicting injuries on the spinal cord. Further, as the stem 
212b of the implant driver 212 has a diameter close to 
that of the treatment channel of the inner sheath 204, 
only insertion of the implant driver 21 2 into the treatment 
channel of the inner sheath 204 will allow automatically 
the central axis of the hole 218 to correspond with the 
central axis of the implant driver 212. This dispenses 
with the work necessary for alignment of the implant 21 3 
with the hole 218. 

[0184] When the implant 213 is left in place, the im- 
plant is preferably so positioned as to allow the big holes 
21 3f to face the end surfaces of the upper and lower 
vertebrae. At this stage, the implant driver 212 is un- 
screwed from the implant 21 3, to leave the implant 213 
alone in the intervertebral disc 216 (see Fig. 44B). The 
above operation completes the work necessary for im- 
plantation of the second implant 215. 
[0185] Such placement of the implant 213 with re- 
spect to the intervertebral disc 21 6 ensures not only safe 
and easy placement of the implant 213 in the interver- 
tebral disc 216, but also readier bone fusion and rein- 
forcement of intervertebral connection, because the 
bone graft or prosthetic bone contained in the implant 

21 3 will fuse more easily through big holes 21 3f with sur- 
rounding bony tissues from upper and lower vertebrae. 
[0186] Next, the inner sheath 204 is withdrawn, and 
the rubber cap 203d of the cap 203 for outer sheath is 



applied for closure. Then, the spikes 205 driven into the 
vertebral body 70 are withdrawn to relieve the outer 
sheath 201 from fixation to the vertebral body 70. Then, 
the outer sheath 201 is allowed to place its tip 201 with 

5 respect to the vertebral body 70 such that the tip sur- 
rounds the site 21 4 for the first implant within its confine, 
and, in the same manner as describe above, is stabi- 
lized again against the vertebral body 70 by driving the 
spikes 205 into the body 70. 

10 [01 87] The stem 208a of the intervertebral opener 208 
is inserted into the treatment channel 201 a of the outer 
sheath, the male thread 208d around the tip of the stem 
208a is screwed, engaging with the female thread 208h, 
into the opener plug 208b resting in the intervertebral 

15 space, and the opener plug 208b is withdrawn from the 
intervertebral space after the stem 208a is firmly held 
and pulled out. While the stem 208a is being screwed 
into the opener plug 208b, the operation can be watched 
by endoscopy through the transparent segment 201 

20 prepared at the tip of the outer sheath 201 . This ensures 
smooth operation. 

[0188] The inner sheath 204 is inserted into the treat- 
ment channel 201 of the outer sheath 201 , and the rear 
end of the inner sheath 204 is struck with a hammer to 

25 advance the inner sheath until the teeth prepared on the 
terminal end of the inner sheath 204 penetrate into the 
vertebral body 70. During this operation, the window 
204d of the inner sheath 204 is placed at the center of 
the visual field of the laparoscope as described above. 

30 The same operation is applied for the site 214 for the 
first implant as in the second implant, including reamer 
woks, bone tap works, and implantation of the implant. 
This completes the work necessary for the implantation 
of the two implants. 

35 [0189] When the two implants 213 have been implant- 
ed into the vertebral body 70, they are placed parallel to 
each other (see Fig. 45). This arrangement allows the 
implants to securely sustain the weight of vertebral body 
70 even when the patient stands upright. As the implants 

40 213 have been narrowly inserted into the space opened 
by the plug opener 208b, they are securely fixed after 
operation by the pressure from upper and lower verte- 
brae, and the fixation is further strengthened by screws. 
Thus, they will never fall from the intervertebral disc 21 6 

45 after operation. 

[0190] As seen from above, as this embodiment al- 
lows the implant guide sheath to act also as a fitting 
means to the vertebrate body 70, the work involved in 
the rejection of adjacent organs after fixation of the 

50 sheath becomes unnecessary. Accordingly, there is no 
danger, after fixation of the implant guide sheath to the 
vertebrate body 70, of inflicting damages to nearby or- 
gans. Particularly as this embodiment uses the inner 
sheath 204 with teeth 204c on its terminal end which 

55 fixes against the vertebral body 70 by driving the teeth 
into the vertebral body 70, fixation of the sheath system 
to the vertebral body 70 is further strengthened, and 
danger that the sheath system may fall by accident from 
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the vertebral body 70 during operation will be negligible. 
Thus, when this implant guide sheath system is used, 
attention is more directed towards the operation itself. 
When the outer sheath 204d is allowed to stabilize 
against the vertebral body 70 after the inner sheath 204 5 
has been stabilized against the vertebral body 70, it is 
possible to prevent adjacent organs from entering into 
the internal work space through the window 204d of the 
inner sheath 204. 

[0191] As the space between the outer and inner 10 
sheath 201 and 204 is kept air-tight by the action of the 
rubber cap 203d of the cap 203 for outer sheath, gas 
from the pneumoperitoneum is prevented from escap- 
ing even after the inner sheath 204 has been stabilized 
against the vertebral body 70. This also prevents blood 15 
and other liquids from bursting, with gas from the pneu- 
moperitoneum, into the internal cavity within the treat- 
ment channel of the inner sheath. Thus, the good view 
of the internal cavity will not be interfered. 
[0192] As the observation means is available by 20 
which to endoscopically observe, through the transpar- 
ent segment 201c and the window 204d of the inner 
sheath, how operation proceeds in the internal cavity of 
the sheath, and hence safety can be checked even if 
adjacent organs invade by accident from the gap be- 25 
tween the sheath and the vertebra 70 into the internal 
cavity, danger of inflicting damages on those organs will 
be negligible. Particularly, when medullar nucleus and 
fibrous ring are removed from the intervertebral disc 
216, when the depth of the opener plug 208b and the 30 
implant 213 is checked, or when the stem 208b of the 
intervertebral opener 208 is screwed into the opener 
plug 208b, to recover the plug 208b from the interverte- 
bral disc 216, this system allows the operation to pro- 
ceed under endoscopic monitoring. This ensures safe 35 
and smooth operation. 

[0193] As the treatment tools used in this system are 
designed to have the same diameter with that of the out- 
er sheath 201 or inner sheath 204, only insertion of the 
treatment tool into the treatment channel will allow au- 40 
tomatically the central axis of the hole 21 8 to correspond 
with the central axis of the treatment tool. This dispens- 
es with the work necessary for alignment of the treat- 
ment tool with the hole 21 8, or eliminates the possibility 
of enlarging the hole because the two central axes are 45 
not in alignment. 

[0194] The treatmenttool of this treatmenttool system 
has a flange close to the base end of the stem. This ar- 
rangement limits the tool to move further when the 
flange hits against the rear end of the sheath, which will 50 
not only allow the tool to be placed to a desired position 
but also prevent it from advancing too far, and thus from 
inflicting undue damages on the spinal cord. 
[0195] The twelfth embodiment of this invention will 
be described with reference to Figs. 46 and 47. 55 
[0196] The sheath system of this embodiment is sim- 
ilar to the eleventh embodiment except that it lacks the 
inner sheath 204. Accordingly, the reamer 21 0, bone tap 



211 and the stem of the implant driver 212 are designed 
to have the same diameter with that of the treatment 
channel 210a of the outer sheath. The flange placed 
around the stem of each tool is so designed as to allow 
the tool to reach an appropriate position with respect to 
the intervertebral body when the flange hits against the 
rear end of the outer sheath 201 . 
[0197] As shown in Fig. 46, besides the two spike 
channels 201 d placed closely to each other, another 
spike channel 201 d is prepared in the outer wall of the 
outer sheath 201 . Thus, the outer sheath 201 has three 
spike channels 201 d in total. The three spike channels 
201 d are so placed relative to each other that their sum- 
mits form a triangle when seen from the tip. In associa- 
tion, the spikes 205 and plugs 206 for spike channel are 
prepared by three for this sheath system. 
[0198] The outer sheath of this embodiment is provid- 
ed with a flanking means close to the tip to facilitate en- 
doscopic monitoring. The flanking means is to receive 
the insert of a scope 21 9 such as a laparoscope. Name- 
ly, the outer sheath 201 has a round hole close to the 
tip, and, as shown in Fig. 47, the periphery of the hole 
is surrounded by an elastic material 220a made of a rub- 
ber material. The internal diameter of the round hole 220 
is so adjusted as to allow the insert of the scope 21 9 to 
be freely inserted and removed, and to be securely fixed 
once the scope 21 9 is put into a proper place. The rub- 
ber cap attached to the outer sheath has a diameter 
which ensures air-tightness when a treatment tool prop- 
erly adapted for the present system is inserted through. 
Otherwise, the constitution is the same as in the elev- 
enth embodiment. 

[0199] This embodiment can be used in the same 
manner as in the eleventh embodiment. Firstly, the outer 
sheath 201 is allowed to place its tip with respect to the 
vertebral body 70 such that the tip surrounds the site 
214 for the first implant within its confine, which is fol- 
lowed by drill operation, intervertebral opening, and im- 
plantation of the implant. Up to this stage, the sheath is 
stabilized by inserting two spikes only into the upper ver- 
tebral body 70a. Then, before the second implant 215 
is implanted into the site 215, in addition to the two 
spikes driven into the upper vertebral body 70a, a third 
spike 205 is driven into the lower vertebral body 70b, to 
further fix the outer sheath 201 securely against the ver- 
tebral bodies 70. 

[0200] Next, when the outer sheath 201 is fixed again 
this time with respect to the site 21 4 for the first implant, 
three spikes are also used: two spikes into the upper 
vertebral body 70a and a third spike into the lower ver- 
tebral body 70b. As seen from above, as the number of 
spikes used is varied according to the type of necessary 
operation, the intervertebral disc 216 can be opened 
without interfering with the fixation of the outer sheath 
201 against the vertebral body 70, and this further 
strengthens the fixation of the sheath against the verte- 
bral body 70 through operation. 

[0201] Works involving the use of reamer 210, bone 
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tap 211 and implants 213 are executed in the treatment 
channel 201a of the outer sheath. The flange placed 
around the stem limits the tool to move further when it 
hits against the rear end of the sheath, which will not 
only allow the tool to be placed to a desired position with 5 
respect to the vertebral body 70, but also prevent it from 
advancing too far, and thus from inflicting undue dam- 
ages on the spinal cord. 

[0202] To observe how operation proceeds in the cav- 
ity within the sheath, it is necessary to insert the insert 10 
of the scope 219 through the round window 220 pre- 
pared at the tip of the outer sheath 201 and fix it in a 
proper place. Alternatively, the endoscopic monitoring 
may take place not through the round window 220 but 
through the transparent segment 201 c prepared at the 15 
tip of the same sheath. 

[0203] As seen from above, as this system dispenses 
with the use of the inner sheath 204, it can improve ef- 
ficiency in operation and cost performance of the sys- 
tem. Further, as the spike 205 has such asmall diameter 20 
that the damage it will inflict upon the vertebral body 70 
is far less than that caused by the teeth prepared on the 
end of the inner sheath 204, bleeding from the spongy 
portion of the vertebral body 70 will be slight. 
[0204] The observation means of this embodiment 25 
does not consist of watching through the transparent 
segment 201 prepared on the outer sheath 201 , but of 
viewing directly the internal cavity with a scope inserted 
through the window. This ensures stable and clear vis- 
ibility of the operation site, and keeps the visibility from 30 
being impaired by soils from blood and fat adhering to 
the transparent segment 201 c, and once the scope 21 9 
has been inserted through the outer sheath 201 and put 
in a proper place, it is unnecessary to hold the scope, 
which dispenses with the work necessary for the fixation 35 
of the scope 21 9. This will help to lessen the burden im- 
posed on the operator. Ready fixation of the scope 21 9 
with respect to the outer sheath 201 ensures a stable 
and constant visual field. 

[0205] In place of the elastic member 220a placed 40 
around the round window 220 prepared at the tip of the 
outer sheath 201 , a magnetic body may be used. This 
arrangement allows the scope 219, once it is inserted 
through the round window 220, to be fixed with respect 
to the outer sheath by magnetism from the magnetic 45 
body. Further, as the outer tube of an endoscope com- 
monly used for endoscopic surgery is made of steel, the 
magnetic body, when properly chosen, is attracted to 
that tube with a sufficiently strong force. 
[0206] When the magnetic body is employed as a 50 
bonding means for the scope 21 9, it becomes unneces- 
sary to push the scope 219 through the round window, 
and hence the scope can be more smoothly attached to 
or detached from the outer sheath. Further, as the mag- 
netism in the magnetic body 220b is scarcely con- 55 
sumed, repeated use of the magnetic body will not less- 
en the bonding activity towards the scope 219. Other- 
wise, the effects are similar to those in the third embod- 



iment. 

[0207] The thirteenth embodiment will be described 
with reference to Figs. 48-53. 

[0208] The sheath system for vertebral surgery of this 
embodiment is principally used for the case where it is 
necessary to dorsally approach a lumber vertebra by 
separating muscles, to reach a vertebral arch, and then 
to remove a herniated intervertebral disc. The present 
system is for dorsal approach from the left side of 
spinous processes. 

[0209] As shown in Fig. 48, a sheath for surgery 230 
is constituted with a cavity-retaining means 231 (to be 
referred to as a cavity-retaining segment or ring mem- 
ber) which is prepared at the tip and is shaped like a 
ring, a handling member 232 which acts as a positioning 
means of the sheath for surgery 230 which extends from 
one end of the ring member 231 , and a soft sheet mem- 
ber 233 which is connected to the cavity-retaining seg- 
ment 231. 

[0210] The cavity-retaining segment 231 is made of a 
rigid or semi-rigid material shaped like a ring with a cer- 
tain width. The tip of this cavity-retaining means 231 is 
so shaped as to correspond with the shape of the bone 
between adjacent vertebral arches to which it is applied, 
so that it can be securely fixed to that bone. 
[0211] To be more concrete, as shown in Fig. 49, the 
cavity-retaining segment 231 has one part of its tip pro- 
truded in such a manner that its contour can snugly fit 
to a lower vertebral arch, and another part cut obliquely 
in such a manner that the remaining contour can corre- 
spond with a spinous process. Further, the part corre- 
sponding with the upper vertebral arch has a concave 
surface. The soft sheet is omitted from the figure. 
[0212] The handling member 232 which also acts as 
a positioning means of the sheath for surgery 230 is 
made of a rigid member which extends from one end of 
the ring member 231. It has a bend close to the base, 
and a handle 234 at the base. 

[0213] The soft sheet member 233 is made of a soft 
material like rubber and is shaped like a tapered funnel, 
and is connected to the cavity-retaining segment 231 as 
if to cover the perimeter of the latter. This soft sheet 
member communicates with the internal cavity of the 
ring member 231 , and forms a treatment channel during 
operation. In short, the soft sheet member 233 provides 
a means through which tools are guided into the cavity 
surrounded by the cavity-retaining segment 231, and 
forms a channel 235 for tool insertion. 
[0214] In this embodiment, trocars can be used. The 
trocar is constituted with a guide needle 241, a dilator 
242 and a trocar port 243 as shown in Figs. 52 and 53. 
The trocar port 243 is so made as to narrowly slide over 
the maximum bore of the dilator 242, and to allow an 
endoscope, or other treatment tools to pass through. 
The tip has an obliquely cut end. 
[0215] This embodiment is provided with the dilator 
242 which helps the trocar to be introduced into deeper 
parts of the body. The dilator 242 is the same as the 
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commonly used antenna type dilator, and is constituted 
with a guide needle 241 and a cylinder member (not 
shown) which consists of different cylinder segments 
having diameters increasing stepwise in an ascending 
order. The cylinder part whose diameter is the smallest 5 
can narrowly slide over the guide needle 241. The cyl- 
inder segment whose diameter is the largest can slide 
narrowly under the sheath 230 for surgery. In case it is 
difficult to drive the sheath 230 for surgery into the body, 
cylinder segments which can slide over the dilator with 10 
the maximum diameter may be prepared, to further sep- 
arate underlying tissues. 

[021 6] The monitoring in this embodiment takes place 
by endoscopy. The scope is inserted through the chan- 
nel 235 for tool insertion which is constituted by a soft 15 
sheet member 233 within the sheath 230 for surgery. As 
described later, the scope can be inserted through a tro- 
car which has been inserted through the soft sheet 
member 233 (see Fig. 53). 

[0217] The sheath system for surgery having the con- 20 
stitution as described above will be described. 
[0218] Firstly, the guide needle 241 is inserted to- 
wards a vertebral arch of interest. This operation may 
be performed while being monitored under X-ray pho- 
tography or ultransonography. Once the needle has 25 
been inserted close to the vertebral arch, the dilator 241 
with cylinder segments is inserted stepwise with the 
guide needle as a guide, thus separating body tissues 
increasingly. When the cylinder segment with the max- 
imum diameter has been inserted, the sheath 230 for 30 
surgery is allowed to slide over the cylinder segment, 
and the assembly is allowed to advance until the tip hits 
against a bone (see Figs. 50A and 50B). In case it is 
difficult to drive the sheath 230 for surgery into the body, 
a cylinder segment which can slide over the dilator with 35 
the maximum diameter may be inserted to further ex- 
pand the perforation. Then, only the last cylinder is with- 
drawn, and the sheath 230 for surgery is inserted in- 
stead. 

[0219] The sheath 230 for surgery has a tip so shaped 40 
as to allow it to fit snugly against the bone between ad- 
jacent vertebral arches. Thus, as shown in Fig. 50B, 
while the sheath 230 for surgery is pressed against the 
bone, it is allowed to rotate or displace until it is most 
deeply pushed in and most securely fixed. At this posi- 45 
tion the tip of the sheath fits snugly to the vertebral arch 
251, as shown in Fig. 50C. Thus, with this system, po- 
sitioning of the sheath is comparatively easy, because 
the displacement of the sheath in the depth direction will 
give a proper position for the sheath. At this stage, the 50 
core needle is withdrawn, and the direction of the sheath 

230 for surgery is adjusted until the sheath is securely 
stabilized. At this state, the sheath 230 practically cor- 
responds with the vertebral arch 251 of interest. 

[0220] Because the tip of the cavity-retaining segment 55 

231 is similarly shaped to the contour of the vertebral 
arch 251, even if the guide needle is inserted from a 
wrong angle, the sheath 230 for surgery can be guided 



to a desired position on the vertebral arch 251 of inter- 
est. When the cavity-retaining segment 231 is made of 
a semi-rigid material, the round cavity (or the internal 
cavity of the cavity-retaining member 231) contacting 
with the bone can deform more or less. Thus, by manip- 
ulating the handling member 232 so that the sheath 230 
for surgery can be pressed against the bone, it is pos- 
sible to fit the sheath more securely to the bone. 
[0221] Next, an endoscope 240 and treatment tools 
245 are inserted from the rear end of the soft sheet 
member 233, to remove body tissues including muscles 
adherent to the vertebral arch in front of the cavity-re- 
taining segment 231, thereby to expose the bone be- 
tween vertebral arches. 

[0222] At this stage, body tissues are pushed aside 
from the frontal aspect of the vertebral arch by the cav- 
ity-retaining segment 231 , and the work space for sur- 
gery is ensured (see Fig. 51). From the cavity-retaining 
segment 231 extends outward the soft sheet member 
233. This outward extending soft sheet member 233, 
because of its yielding nature, collapses in the face of 
pressure from body tissues. 

[0223] However, as the sheath 230 for surgery is a 
cylinder member in the form of a sheet, and the channel 
235 for tool insertion which communicates with the cav- 
ity retained by the cavity-retaining segment 231 is 
formed, the channel for passage of tools is maintained. 
Thus, as long as body tissues are sustained by opera- 
tion tools 240 such as an endoscope and treatment tools 
245 inserted into the channel, other treatment tools can 
be inserted easily. Because the sheath 230 for surgery 
and the channel 235 for tool insertion are soft in nature, 
tools can be inserted from any desired angles and they 
can be handled easily not being disturbed by the sheath 
230. Further, as shown in Fig. 51 , with such constitution, 
tools can be easily inserted into the cavity and they 
scarcely interfere with each other during insertion and 
handling. Still further, as the soft sheet member 233 
does not positively reject surrounding tissues, it will not 
inflict serious damages to nearby muscles. 
[0224] A case will be described with reference to Figs. 
52 and 53 where an operation involving the use of var- 
ious treatment tools is performed similarly to the com- 
mon removal of a hernia. 

[0225] When tools interfere with each other to hinder 
the progress of operation, trocars 246 may be used in 
addition. This is done as follows: firstly a guide needle 
241 is inserted towards the cavity retained by the cavity- 
retaining segment 231 so that it can act as a guide for 
the passage of other tools (see Fig. 52). 
[0226] During this operation, the endoscope 240 is 
kept inserted into the soft sheet member 233 and under 
endoscopic monitoring the guide needle 241 is inserted 
from outside the soft sheet member 233 into the cavity. 
[0227] Next, the dilator 242 is allowed to slide over 
the guide needle 241 one after another, and to penetrate 
through body tissues and the soft sheet member 233, 
thereby gradually enlarging the perforation made by the 
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needle. Finally, a trocar 246 is allowed to slide over the 
dilator and to penetrate through the soft sheet member 
233 (see Fig. 53). 

[0228] During this operation, as the soft sheet mem- 
ber 233 has a rubber-like nature, and can stretch, the 
perforation will be smaller if removed of the trocar. Thus, 
the tip of the trocar 246 is tightly pressed through elas- 
ticity by the soft sheet member 233, and is fixed by the 
pressure to the sheet member. Through this operation, 
the trocar 246 inserted from outside the soft sheet mem- 
ber comes to communicate with the cavity retained by 
the cavity-retaining segment 231 . Further, as the trocar 
246 is firmly fixed by pressure to the sheath 230 for sur- 
gery, leakage of muscles and blood through the inter- 
stice between the two will not take place. Thus, the vis- 
ibility of the cavity will be ensured. Further, as the trocar 
and the sheath are firmly fixed to each other, the trocar 
will scarcely be drawn out which will ensure smooth in- 
sertion of tools through the trocar. 
[0229] As shown in Fig. 53, a desired number of tro- 
cars 246 may be inserted from desired positions as ap- 
propriate, and through these trocars 246 necessary 
tools can be inserted to the operation site. Because 
these tools are inserted from different positions, no in- 
terference occurs between them, which ensures smooth 
progress of the operation. 

[0230] Further, when the endoscope 240 is inserted 
through an added trocar 246, and necessary tools are 
inserted through the soft sheet member, it is possible to 
insert tools which are so characteristically shaped or so 
characteristically sized for passage through the trocar 
246, through the soft sheet member into the operation 
site (see Fig. 53). 

[0231] When it is necessary during operation to shift 
the target up or down from the initially marked position, 
or to push back tissues entering into the cavity creeping 
under the sheath, it is possible to take appropriate 
measures by adjusting the position of the handling 
member 232 or by pressing downward the handling 
member. 

[0232] Although in this embodiment the dilator 242 is 
used as a guide for entry of the sheath 230 for surgery 
into the body, the insertion of the sheath 230 for surgery 
can take place in the same manner as in common sur- 
gery: body tissues have been removed from spinous 
processes and pushed aside, and then the sheath is in- 
troduced into the body. Or, as in the ninthe embodiment, 
the sheath 230 for surgery may be introduced into the 
body, by sliding over an core needle. 
[0233] As seen from above, as the tip of the cavity- 
retaining segment 231 at the tip of the sheath 230 for 
surgery is shaped so as to fit to the vertebral body, it will 
automatically give a proper position, and, as the proper 
position of the sheath can be read out from how much 
the sheath is advanced in the directon of the depth, it 
will become easy to guide the sheath to a desired posi- 
tion. Further, although it is difficult, when the operation 
field is small, to get an overview of the field, which often 



causes the operator to lose the sight of the site to be 
treated, with this arrangement, by which the sheath 230 
for surgery is stably fixed, without deliberate devices, 
with respect to the site to be treated, the operator will 

5 scarcely lose the sight of the site to be treated in the 
visual field. Still further, even if the sheath 230 for sur- 
gery is inserted from a wrong direction and misses the 
site to be treated, it is possible to find the site by only 
seeking for the place which will give the most stable foot- 

10 hold to the sheath 230. 

[0234] After the sheath 230 for surgery has been 
placed properly, and securely fixed, the visibility of the 
work space will be scarcely impaired, because the tip of 
the cavity-retaining segment 231 is so snugly fitted to 

15 the vertebral body that it will never displace during op- 
eration. 

[0235] As the tip of the cavity-retaining segment 231 
is so securely fixed against the vertebral body, entry of 
adjacent body tissues into the internal cavity will scarce- 
20 |y take place and the good visiblity of the field will be 
maintained, once tissues adherent to the vertebral body 
have been removed. 

[0236] Further, as the sheath 230 for surgery incorpo- 
rates the sheet member 233 made of a soft material, it 

25 is possible to insert additional trocars 246 through the 
member into the internal cavity. This will make it possible 
for other treatment tools to be inserted into the cavity 
through those trocars 246 without suffering from inter- 
ference from adjacent tools. 

30 [0237] Still further, as the soft sheet member 233 is 
made of a rubber-like sheet, additional trocars penetrat- 
ing it will be fixed to the soft sheet member 233 through 
elasticity of the sheet. This prevents trocars from being 
withdrawn by accident from the sheet. Further, this ar- 

35 rangement prevents tissues and blood from entering in- 
to the cavity through the gap between the soft sheet 
member 233 and trocars 246, which will lead to the pro- 
tection of the visibility of the internal cavity. As the soft 
sheet member 233 is made of a material sufficiently soft, 

40 it does not interfere with the movement of trocars 246 
penetrating through it, nor with the handling of those tro- 
cars. 

[0238] Still further, when the ring member 231 is made 
of a semi-solid material, the member yields to deforma- 
ns tion, and hence can securely fit to a vertebral body when 
pressed against it. 

[0239] Further, as the soft sheet member 233 is em- 
ployed as the channel for tool insertion 235, no pressure 
is wrought upon adjacent tissues from this soft sheet 

50 member 233, and hence there will be no damage to 
those tissues. Further, this channel 235 for tool insertion 
can allow a singularly shaped tool to pass through, and 
a number of tools to be inserted at the same time. Even 
when a number of tools are inserted at the same time, 

55 scarcely any interference occurs among the tools, and 
between the tools and the sheath 230 for surgery, and 
hence handling of those tools is easy. 
[0240] The fourteenth embodiment will be described 
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with reference to Fig. 54. 

[0241] The cavity-retaining means of the sheath 260 
for surgery of this embodiment is a cavity-retaining seg- 
ment 261 whose tip is shaped like a ring. This cavity- 
retaining segment 261 is constituted with a semi-rigid 
ring member 262 and a rigid rejecting claw 263 which 
extends down to the tip of the ring member 262. The tip 
of the cavity-retaining segment 261 together with the tip 
of the rejecting claw 263 is so shaped as to fit to the 
vertebral arch, and is adapted for being fixed to the arch. 
[0242] The rejecting claw 263 has at its tip a consid- 
erably sharp edge 263a. The rejecting claw 263 is con- 
nected to the handling member 232 at the rear end of 
the ring member 262. 

[0243] In this embodiment, as in the thirteenth embod- 
iment, the sheath system is guided to a vertebral arch 
251 , and positioned to a desired point at the posterior 
end of the arch. The tip of the cavity-retaining segment 
261 is principally similarly shaped to that of the thirteenth 
embodiment, and its operation is similar to the counter- 
part of the thirteenth embodiment. Thus, it is possible to 
guide the sheath 260 for surgery to a desired site easily, 
and, once it has been stabilized against the vertebral 
body, to prevent adjacent tissues from entering into the 
internal cavity. 

[0244] If tissues adherent around the site to be treated 
are left untouched and remain in the internal cavity after 
the cavity-retaining segment 261 has been fixed to the 
arch, they can be stripped off from the bone with the 
edge 263a of the rejecting claw 263 placed at the tip of 
the sheath 260 for surgery. During this operation the re- 
jecting claw can be handled through the handling mem- 
ber 232, because the former is directly connected to the 
latter. 

[0245] Further, the handling member 232 can be han- 
dled to give a pressure sufficiently strong to deform the 
ring member 262, because the ring member is made of 
a semi-solid material and can deform more or less under 
pressure. Thus, handling of the rejecting claw 263 can 
take place without requiring a considerable displace- 
ment of the ring member 262 and thus without increas- 
ing the likelihood of tissue invasion from the gap be- 
tween the ring member and the bone. The subsequent 
operation is nearly the same as that seen in the thir- 
teenth embodiment. 

[0246] As the rejecting claw 263 placed at the tip of 
the cavity-retaining segment 261 can be handled with 
the handling member 232, it is easy to reject tissues re- 
maining in the internal cavity and interfering with its vis- 
ibility. 

[0247] As the ring member 262 of the cavity-retaining 
member 261 is made of a semi-solid material which can 
yield to pressure, it is possible to handle the rejecting 
claw 263 without requiring a considerable displacement 
of the ring member 262 and thus without increasing the 
likelihood of tissue invasion. Otherwise, the effects are 
the same as in the thirteenth embodiment. 
[0248] The fifteenth embodiment will be described 



with reference to Figs. 55 and 56. 
[0249] The cavity-retaining segment 271 acting as a 
cavity-retaining means in the sheath system 270 of this 
embodiment is produced, as shown in Figs. 55A and 
5 55B, after a strip member 272 has been wound into a 
pipe-like member. In short, this results in a pipe segment 
273 whose internal diameter can be varied as appropri- 
ate. 

[0250] As shown in Fig. 55B, one end of the strip 
10 member 272 is fixed to the wall of the rejecting member 
274. Further, as shown in Figs. 55B and 55C, the reject- 
ing member has grooves 274a on its wall which provide 
a channel for the other movable end of the strip member 

272 to slide through. The grooves 274a are so shaped 
15 as to firmly capture the strip member 272 within their 

space. The rejecting member 274 has at its tip a tapered 
edge 274b. The rejecting member 274 and the pipe seg- 
ment 273 have their tips so shaped, when their external 
shapes are combined, as to firmly grasp the bone. The 

20 cavity-retaining segment 271 is symmetrically con- 
structed with the line 55c-55c in Fig. 55A as a central 
axis, and hence when this is positioned with its central 
axis corresponding with a spinous process, its left and 
right segments will snugly fit to the left and right vertebral 

25 arches sandwiching the process. 

[0251] The use of this sheath 270 for surgery is the 
same as that in the fourteenth embodiment, and the re- 
jecting member 274 protruding from the pipe segment 

273 will penetrate deep down to a site between vertebral 
30 arches, to be stabilized there. 

[0252] When the visual field is small, and the work 
space is narrow, the strip member 272 wound in a cy- 
lindrical shape is allowed to loosen and to enlarge out- 
ward as shown in Fig. 56, thereby to widen the internal 

35 cavity. For this purpose, a tool such as a forceps inserted 
in the cavity may be used to move the movable end of 
the strip member 272 to loosen the wound ring, so that 
the internal cavity is widened. Or, the internal cavity may 
be widened by pushing the movable end of the strip 

40 member 272 directly towards the direction to which it is 
desired to bring about a widening. The strip member 272 
is firmly captured by the grooves 274 of the rejecting 
member 274 and is given a tension. Therefore, the wid- 
ened cavity can be maintained by the tension developed 

45 in the strip member 272 through interaction with the 
grooves 274a of the rejecting member 274. As the 
sheath 270 for surgery has a symmetrical form, it can 
completely fit to both arches of a vertebra. 
[0253] As seen from above, as the cavity-retaining 

50 segment 271 has a cavity-widening means, it is possible 
to produce a bigger cavity in the body than the perfora- 
tion initially made. This allows the initial skin incision to 
be smaller than that commonly observed for this type of 
operation. 

55 [0254] Further, as the cavity-retaining means 271 is 
constituted with the strip member 272 whose one end 
is movable, it is possible to elongate the cavity, for ex- 
ample, along the longitudinal axis if it is desired to en- 
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sure a visual field in a longitudinal direction. In short, it 
is possible to widen the cavity to any desired direction. 
[0255] Still further, as the sheath 270 for surgery has 
a symmetrical form in its tip, it is possible to fit the tip of 
the sheath to both arches of a vertebra with its central 5 
axis kept in contact with the spinous process. 
[0256] The sixteenth embodiment of this invention will 
be described with reference to Figs. 57-70. 
[0257] Fig. 57A gives tools belonging to a cavity-re- 
taining system for surgery which include a guide needle 10 

301 , a dilator 302 or a means by which to drive the sys- 
tem into the body, a soft pipe 303 or a means for guide, 
and a sheath 304 for surgery. 

[0258] The guide wire 301 is made of a hard material 
such as stainless steel, is constituted with an X-ray 15 
opaque straight wire, and has a penetrating point 306 
at its tip. 

[0259] The dilator consists 302 of a plurality of tubes 
307a-307d placed one over another, or has a multi-tube 
structure like a stretchable antenna: the smallest-bore 20 
tube 307a is allowed to slide over the guide needle 301 , 
the next smallest tube 307b is allowed to slide over the 
smallest tube 307a, the next, next smallest tube 307c is 
allowed to slide over the next smallest tube 307b, the 
same sequence is repeated until a situation is produced 25 
where, when the whole assembly is inserted into the 
body and the guide needle 301 reaches a desired posi- 
tion, the largest-bore tube produces a perforation of a 
desired size. The smallest or innermost tube 307a has 
its inner diameter so adjusted as to slide narrowly but 30 
smoothly over the guide needle 301 . Similarly, the tube 
307b is allowed to slide narrowly but smoothly over the 
tube 307a. Similarly, the tube 307d is allowed to slide 
narrowly but smoothly over the tube 307b. Similarly the 
tube 307c is allowed to slide narrowly but smoothly over 35 
the tube 307d. The tubes 307a-307d constituting the di- 
lator 302 have their front edges rounded off to form con- 
ical front surfaces 308a-308d. 

[0260] The soft pipe 303 acts as a guide means when 
the sheath for surgery 304 is inserted in the body, is con- 40 
stituted, for example, with a tube made of a resin, and 
is therefore sufficiently elastic as to be deformed in ac- 
cordance with the shape of the sheath 304 for surgery 
as will be described later. The soft pipe 303 has its in- 
ternal diameter so adjusted as to slide narrowly but 45 
smoothly over the outermost tube 307d of the dilator 

302. The soft pipe 303 has on it front edge a conical 
front surface 309. 

[0261] The sheath 304 for surgery is acavity-retaining 
tool which comprises a cavity-retaining means 311 50 
which retains a cavity in the body, and a cylinder sheet 
member 312 which is connected to the cavity-retaining 
means and acts as a soft tube. The cavity-retaining 
means 31 1 is constituted with a ring member 31 3 whose 
cavity retaining part consist of a strip wound into a ring. 55 
The ring member 313 has an oval form (or ellipsoidal) 
as shown in Fig. 57B, and contains a space for surgery 
within its confine. A position retaining means attached 



to the outer wall of the cavity-retaining segment is con- 
stituted with retractions 314a and 314b prepared at the 
points corresponding with the intersections which the 
short axis of the ellipsoidal cross-section forms with the 
periphery of the ring member. These retractions 314a 
and 314b are hooked against body tissues to further 
strengthen the fixation of the cavity-retaining means 31 1 
to a desired place in the body, and to prevent adjacent 
tissues from entering into the internal cavity, thereby en- 
suring the visibility of the cavity. Generally, the ring 
member 313 is made of a hard material, but it may be 
made of an elastic material which can deform under 
pressure, as long as the material is sufficiently strong to 
retain the integrity of the cavity. 

[0262] Although the ring member 313 of the sheath 
for surgery 304 is singularly shaped, it is so designed 
that the envelop containing the retractions 314a and 
314b has a circumference close to that of the internal 
wall of the soft pipe 303 (see Fig. 57B). The envelop 
containing the retractions 314a and 314b of the ring 
member 31 3 the sheath 304 for surgery may have a cir- 
cumference slightly smaller than that of the internal wall 
of the soft pipe 303. The soft pipe 303 is so designed as 
to have an internal diameter which is at least smaller 
than the maximum width of the ring member 313. 
[0263] The cylinder sheet member 31 2 is constituted 
with a soft sheet made of, for example, polyurethane, 
and is shaped like a tapered funnel. The cylinder sheet 
member 312 easily collapse, when inserted into the 
body, under the pressure from surrounding tissues, but 
treatment tools can be guided through its interior down 
to the internal cavity retained by the cavity-retaining 
means 311. The constricted end of the cylinder sheet 
member 31 2 snugly fits to the outer wall of the ring mem- 
ber 313, and the remaining part of the cylinder sheet 
member 31 2 extends from the fixed joint broadening its 
width like a skirt. The cylinder sheet member 312 com- 
municates with the internal cavity retained by the ring 
member 313, and thus acts as a guide for the entry of 
treatment tools into the cavity retained by the cavity-re- 
taining means 311 during operation, and forms a chan- 
nel through which treatment tools are conveyed into and 
carried away from the cavity. 

[0264] Further, the handling member 317 acting as a 
handling means is inserted into the cylinder sheet mem- 
ber 312, and the tip of the handling member is connect- 
ed to the ring member 31 3 of the cavity-retaining means 
311 . The handling member 31 7 is made of a pipe mate- 
rial whose size is considerably smaller than that of the 
ring member 313, and its end becomes wider in the di- 
rection of the short axis of the ring member 313, and 
comes into contact with both sides of the ring member 
313. The handling member 31 7 has, on its widened tip, 
two windows 318a and 318b along the long axis of the 
ring member 313 both of which act as a treatment port. 
The cylinder sheet member 31 2 communicates with the 
internal cavity retained by the ring member 313 of the 
cavity-retaining means 311 through these windows 
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318a and 318b. The cylindrical handling member 317 
communicates with the internal cavity retained by the 
cavity-retaining means 31 1 , and form a channel 31 9 to 
the cavity. The handling member 317 in the form of a 
pipe has its internal cavity communicating with the cavity 5 
retained by the cavity-retaining means, and hence a 
continuous channel 31 9 is formed through the handling 
member and the cavity-retaining means. The channel 
319 through the handling member 311 communicates 
with the cavity retained by the cavity-retaining means 10 
31 1 and acts as a means to guide tools inserted into that 
channel to that cavity. Further, the handling member 31 7 
constitutes a positioning means by which to properly 
place the cavity-retaining means to a desired position in 
the body. 15 
[0265] Next, the use of this cavity-retaining system for 
general surgery will be described, with reference to a 
case where vertebral arches are approached dorsally 
and a hernia is removed by surgery by the use of this 
system. 20 
[0266] At first, as shown in Fig. 59, the guide needle 
301 is inserted through the skin into muscles, aiming at 
the center of a desired site. The figure illustrates rele- 
vant anatomical structures seen from the back of the pa- 
tient (see Fig. 50). During this operation reference is 25 
made to the distance A from the spinous process to the 
desired site, the insertion angle B, and the depth C down 
to the vertebral arch in Fig. 59, calculated from the im- 
ages taken before surgery by X-ray photography or by 
CT scan. Based on these measurements, positioning is 30 
adjusted. After the needle insertion, it is checked by X- 
ray photography or any other means whether the tip of 
the needle 301 is properly placed. The needle 301 may 
be inserted under roentogenographic monitoring. 
[0267] Next, over the guide needle 301 , the first tube 35 
307a of the dilator 302 is allowed to slide. The tube 307a 
is allowed to advance under the guide of the guide nee- 
dle 301 until its tip reaches the point P. Then, the guide 
needle 301 is withdrawn. Immediately thereafter, as 
shown in Fig. 60, the next smallest tube 307b is allowed 40 
to slide over the smallest tube 307a, the tube 307c slides 
over the tube 307b, and the tube 307d slides over the 
tube 307c until the perforation through muscles be- 
comes as large as the external diameter of the thick tube 
307d. At this time, muscles at different layers are 45 
stretched in the direction of their muscle fibers, and at 
the same time split along the fiber directions to elongate 
themselves. Over the tube 307d or the most thick tube 
of the dilator 302 is allowed to slide the soft pipe 303, 
and it is advanced until its tip reaches the point P or the 50 
site to be treated. Then, as shown in Fig. 61, only the 
dilator is withdrawn. Here the soft pipe 303 alone is left 
in muscles. 

[0268] Then, the sheath 304 for surgery is inserted in- 
to the internal cavity of the soft pipe 303, using the pipe 55 
as a guide as shown in Fig. 62. When the soft pipe 303 
is left in muscles, it collapse somewhat under the pres- 
sure from surrounding tissues because of its elastic 



50 

property. However, as the soft pipe 303 is soft and elas- 
tic, it is possible to insert the sheath 304 for surgery 
through the internal cavity of the pipe. Or, as shown in 
Fig. 61, if the soft pipe 303 is allowed to made of a some- 
what tough material, it will more or less maintain the in- 
ternal diameter even under the pressure from surround- 
ing tissues, which will facilitate the passage of the 
sheath 304 for surgery. 

[0269] When the sheath 304 for surgery is pushed into 
the internal cavity of the soft pipe 303, as shown in Fig. 
49B, the ring member 31 3 of the sheath 304 for surgery 
which acts as a cavity-retaining means 311 will not un- 
dergo deformation. However, the soft pipe 303 will un- 
dergo deformation in conformity with the singular shape 
of the external wall of the ring member 31 3 including the 
retractions 314a and 314b. Therefore, the ring member 
313 including the retractions 314a and 314b can be in- 
troduced into the soft pipe 303 with the interstice being 
kept intimately closed. Further, as the soft cylindrical 
sheath is constituted with a cylindrical sheet member 
and can be folded into a small mass, it does not interfere 
with the smooth entry of the sheath 304 into the soft pipe 
303. 

[0270] Next, after the ring member 313 of the sheath 
304 for surgery has been placed properly on the point 
P or the site to be treated, the soft pipe 303 is withdrawn. 
At this stage, as shown in Fig. 63, the soft sheet member 
312 takes a flat form along the direction of muscle fibers 
at different layers under the pressure from those mus- 
cles while passing through interstices which are formed 
after the muscles have been split. For example, as 
shown in Fig. 63(A), when the sheet member is placed 
in a point along the line 63B-63B, it undergoes a defor- 
mation as represented in Fig. 63B, while when the same 
member is placed in a point along the line 63C-63C, it 
undergoes a deformation as represented in Fig. 63C. 
As the retractions 314a and 314b act as a stopper 
against muscles surrounding the point P or the site to 
be treated, they help the ring member 31 3 of the cavity- 
retaining means 31 1 to be securely fixed with respect to 
the point P. Moreover, they prevent surrounding tissues 
from entering into the cavity retained by the ring member 
313, thereby ensuring the good visibility of the cavity. 
The widened base end of the soft sheet member 312 
extends towards outside. 

[0271 ] As seen from above, as the sheath 304 for sur- 
gery is stabilized in muscles, the cavity-retaining means 
311 can maintain a cavity on the point P or the site to 
be treated, and this cavity serves as a work place for 
surgery. The soft sheet member 312 forms a channel 
through which treatment tools are put into and taken 
away from the cavity. The channel 319 of the handling 
member 31 7 also forms a channel through which treat- 
ment tools are introduced into the cavity. Thus, they 
share the same role as a channel for tools. In agreement 
with their function, they have their front ends so con- 
stricted that their ends can pass through the ring mem- 
ber 3 so smoothly that they do not impose a strong pres- 
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sure on surrounding muscles. 

[0272] As shown in Fig. 64A, various tools are insert- 
ed through the soft sheet member 312 and reach the 
work space retained by the cavity-retaining means 31 1 . 
In this example, a scope 321 with an irrigating device is 
inserted into the channel 319 of the handling member 
31 7, a curette 322 is inserted from a part of the outward 
periphery of the soft sheet member 312 which has col- 
lapsed flat, and a suction pipe 32 is inserted from an- 
other part of the same outward periphery. In this state, 
as shown in Fig. 64B, those tools are arranged in a row. 
Further, the tools inserted from opposite ends of the soft 
sheet member 312 are allowed to reach, through the 
windows 31 8 for treatment, the work space as shown in 
Fig. 64C. Because the soft sheet member 312 does not 
interfere with the movement of tools inserted therein, it 
is easy to insert a tool obliquely through the space within 
the soft sheet member as shown in Fig. 64C. Thus, it 
allows a high degree of freedom and handiness of tools 
which are inserted into it. Furthermore, because the 
sheet member is made of a soft sheath material, it is 
possible to insert a plurality of tools in one part of its 
outward periphery. This allows complicated works to be 
executed efficiently. If blood accumulates in the work 
space, it is possible to remove it with the suction tube 23. 
[0273] If a different angle is desired for approach, or 
if a slightly different field of view is desired, the handle 
member is used to displace the system with respect to 
the cavity until the desired angle or field of view is ob- 
tained, and then the system is stabilized there. Further, 
as the scope 321 is equipped with an irrigating device, 
it may be possible to perform the surgery while circulat- 
ing saline through the wound. This is advantageous in 
that it does not allow splashes of blood and hence pro- 
tects the scope against soils from blood. 
[0274] Fig. 65 shows a filed of vision which is con- 
veyed by the scope 321 directed towards the work 
space retained by the cavity-retaining means 311, and 
which is focused upon P or the site to be treated. The 
area delineated by the dotted line indicates what is to 
be removed. 

[0275] Steps for resection of affected parts will be de- 
scribed by means of an example. 
[0276] Firstly, as shown in Fig. 66, a scalpel 325 is 
inserted through the soft sheet member 31 2 into the cav- 
ity, to cut the ligamentum flavum. After the work is com- 
pleted, the scalpel 325 is withdrawn. Then, as shown in 
Fig. 67, a drill cutter or a chisel 326 is inserted into the 
cavity, to scrape away the upper and lower vertebral 
arches. Then, as shown in Fig. 68, the vertebral arches 
are further scratched away, thereby to expose underly- 
ing dura mater and spinal roots. A nerve probe 328 is 
inserted and used to push aside dura mater and spinal 
roots together to one side, as shown in Figs. 69 and 70. 
While the dura mater and spinal roots are kept immobi- 
lized, a curette 322 is inserted from another part of the 
soft sheet member to removed the herniated interverte- 
bral disc. The operation may be performed with a plu- 



rality of forceps inserted from the same partof the soft 
sheet member. 

[0277] After a series of steps necessary for resection 
of the hernia have been completed, the sheath 304 for 

5 surgery is withdrawn from the body, and the wound is 
sutured to complete the operation. 
[0278] As this sheath 304 for surgery comprises the 
cavity-retaining means 311 including the ring member 
313, and the soft sheet member 312, as a first merit, it 

10 allows the ring member to prepare a work space of the 
minimum range corresponding precisely with the site to 
be treated. As a second merit, it inflicts minimal damag- 
es to body tissues, because the soft sheet member 312 
has scarcely any rejecting activity towards surrounding 

15 muscles. As a third merit, it does not exert rejecting ac- 
tivity through the cavity-retaining means 311 neither, be- 
cause the cavity-retaining means 311 is so singularly 
shaped as to fit to the site to be treated as closely as 
possible, thus minimizing the space necessary for op- 

20 eration. Through these features, this system can mini- 
mize inflicting damages to dorsal muscles through the 
rejecting activity, and hence, it can avoid to inflict irre- 
versible major damages to dorsal muscles, dispenses 
with major incisions, and causes no serious damages 

25 in dorsal muscles. 

[0279] Further, as the soft pipe 303 which acts as a 
guide when the singularly shaped ring member 313 is 
inserted into the body, can deform under pressure, the 
rigid ring member 31 3 can be inserted into the soft pipe 

30 303, as long as the ring member's circumference is in 
correspondence with the internal circumference of the 
soft pipe 303. Accordingly, the internal diameter of the 
soft pipe 303 requires no further definition as long as it 
corresponds with the maximum diameter of the ring 

35 member 31 3 of the cavity-retaining means 31 1 . This al- 
lows the soft pipe 303 to have a shorter diameter than 
is possible for a hard pipe, which allows further the soft 
pipe to pass through a smaller hole and thus to inflict 
smaller damages to nearby tissues. 

40 [0280] Further, as the soft sheet member 312 is con- 
stituted with a soft tube which has an edge extending 
outward like a skirt, it allows a plurality of tools to be 
inserted obliquely into its interior. Furthermore, as it is 
made of a soft material, tools inserted in it can have a 

45 high degree of freedom and handling of the tools be- 
comes easy. Still further, as the soft sheet member 312 
communicates with the internal cavity, and works as a 
guide for tools to be inserted into the cavity, it is easy for 
tools to be conveyed into and carried away from the cav- 

50 ity. 

[0281] To the sheath 304 for surgery is mounted the 
handling member 317 which protrudes its handle to- 
wards outside and acts as a positioning means. The 
handling member 31 7 can adjust the angle with which 
55 tools approach the cavity, and fix and change the posi- 
tion of the cavity. 

[0282] Further, the handling member 317 is posi- 
tioned at the center of the cavity, and has a channel 31 9 
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at its center. Even if an endoscope 321 is passed 
through the channel, it is possible to insert tools such 
as forceps through the ports opened on both sides of 
the scope 321, and thus the scope scarcely interferes 
with the movement of tools on its two sides. This im- 
proves handling of the tools. 

[0283] Still further, as the ring member 31 1 is provided 
with the retractions 31 4a and 31 4b as a position-retain- 
ing means, it is possible for those protrusions to be 
hooked against nearby tissues, which will allow the cav- 
ity to stabilize, once it has been fixed to the body. Fur- 
thermore, the retractions 314a and 314b prevents un- 
necessary body tissues from entering into the cavity, 
thereby ensuring a necessary field of vision and a work 
space. 

[0284] The dilator 302 which is to drive the system into 
the body prepares a channel in the body, and allows the 
sheath 304 for surgery with a soft sheet to be left in that 
channel. Namely, the dilator 302 prepares a channel not 
by cutting muscles but by separating them to make a 
hole in the midst of them. Into that hole is introduced the 
soft sheet member 312 which has no notable rejecting 
activity towards those muscles. This will minimize inju- 
ries to the muscles. 

[0285] The soft sheet member 312 does not neces- 
sarily require, as its material, an elastic material which 
stretches in the presence of a tension, but such material 
may also be used. 

[0286] Further, it is possible with this system, if it has 
no port for tools, to introduce a thin pipe such as a port 
64 illustrated in Fig. 85C through a hole prepared out- 
side the sheath towards the cavity, to insert it through 
the soft sheet into the cavity, and to then pass a tool 
through the thus obtained channel into the cavity, or to 
insert a tool directly into the body to penetrate through 
the soft sheath and to reach the cavity. 
[0287] The seventeenth embodiment will be de- 
scribed with reference to Figs. 71-73. 
[0288] The seventeenth embodiment represents a 
version of the sixteenth embodiment where the sheath 
304 for surgery is modified, and Figs. 71 -73 illustrate 
how the sheath is modified. 

[0289] The sheath illustrated in Fig. 71 has the seg- 
ment of the handling member 31 7 which is fitted to the 
ring member 313 of the cavity-retaining means 311 so 
adjusted in position that the end of the segment shifted 
towards one side along the long axis of the ellipsoidal 
cross-section of the ring member 31 3. The window 31 8 
of the channel 319 for tool insertion forms one of the 
channels communicating with the cavity. With this sys- 
tem, it is possible, even if a scope 321 is passed through 
the channel 31 9, to insert a considerably big tool through 
the cavity of the soft sheet member 312 without being 
interfered by the scope, because the channel 319 for 
tool insertion is shifted to one side. 
[0290] The handling member 31 7 illustrated in Fig. 71 
has the segment which is fitted to the ring member 313 
of the cavity-retaining means 31 1 made not of a tubular 



material but of a flat material, and has the same seg- 
ment, as is seen in the above version, so positioned that 
the end of the segment is shifted towards one side in 
the cross-section of the ring member 313. The flat han- 

5 dling member 31 7 forms, on the side wall of the internal 
cavity of the cavity-retaining means 311, a concave 
guide surface 331 to facilitate the passage of tools. The 
tubular sheet member 312 covers the ring member 313 
with its tip and is fastened to the latter by a ligature with 

10 a thread 332. The ligature with the thread 332 may be 
further fixed with a bonding agent. For a tool to be in- 
serted into the sheath 304 for surgery, it is necessary to 
introduce the tool along the guide surface 331 prepared 
on the wall of the handling member 317. Through this 

15 procedure, introduction of tools into the cavity of the 
sheath 304 for surgery can be easily and securely made. 
[0291 ] The handling member 31 7 illustrated in Fig. 73 
has the segment which is fitted to the ring member 313 
of the cavity-retaining means 31 1 made not of a tubular 

20 material but of a flat material, and has the same segment 
so positioned that the end of the segment falls at the 
center of the cross-section of the ring member 31 3. The 
flat handling member 317 has, on the front and back 
walls, concave surfaces which act as a guide surface 

25 331 for tools. The sheath 304 for surgery of this version 
has no tubular sheet member 312 as in the foregoing 
version, because the handling member 317 acts as a 
guide means for tools. Needless to say, however, the 
sheath can have such a tubular sheet member 312. 

30 [0292] As the handling member 317 is prepared 
smaller in this version than the cavity-retaining member, 
similarly to the foregoing version, it is possible to insert 
tools easily along the guide surface 331 into the cavity 
without imposing a strong rejecting pressure to nearby 

35 muscles. 

[0293] The eighteenth embodiment will be described 
with reference to Figs. 74-76. 

[0294] The eighteenth embodiment represents a ver- 
sion of the sixteenth embodiment where the cavity-re- 

40 taining means 31 1 of the sheath 304 for surgery is mod- 
ified, and otherwise similar to the sixteenth embodiment. 
[0295] The retaining means 311 of this embodiment 
is continuous with the tip of the handling member 317 
and consists of a pair of lobes 335a and 335b which face 

45 to each other, to form a cavity-retaining means. The pair 
of lobes 335a and 335b are bonded closely together to 
the end of the internal surface of the cylinder sheet 
member 31 2. The pair of lobes 335a and 335b have, on 
their end, retractions 31 4a and 31 4b. The pair of lobes 

50 335a and 335b are made of such an elastic material that 
they can expand at least as wide as does the ring mem- 
ber 313 described above. 

[0296] This sheath 304 for surgery is used similarly to 
that described in relation to the sixteenth embodiment, 
55 and, when it is inserted into the interior of the soft pipe 
303 which acts as a guide, the pair of lobes 335a and 
335b is closed intimately as shown in Figs. 75A and 75B. 
They are allowed to advance until they reach a position 
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close to the site to be treated, and at this stage the soft 
pipe 303 acting as a guide is withdrawn. Then, as shown 
in Fig. 76, the pair of lobes 335a and 335b depart from 
each other owing to their intrinsic elasticity, to push 
aside through the elasticity adjacent body tissues to en- 
sure a cavity within the tissues. In this version, the pair 
of lobes at the same time work as a cavity-retaining 
means and a cavity-expanding means. 
[0297] As this sheath for surgery 304 allows the pair 
of lobes 335a and 335b which act as a cavity-retaining 
means to be inserted as an intimately closed mass, it is 
possible to further contract the internal diameter of the 
soft pipe 303 for guide, which will permit the system to 
be less invasive to adjacent body tissues. Further, when 
this system is applied for bone surgery, the pair of lobes 
widens themselves to form a cavity, and thus can neatly 
push aside muscles or the like adherent to the surface 
of the bone. Furthermore, as the pair of lobes expand 
the cavity by elasticity, and dispenses with an expanding 
means specially made for the purpose, they will make it 
possible to contract the size of the sheath. Accordingly, 
with this system, interference between tools can be re- 
duced which will permit the system to cause less dam- 
ages to the body. 

[0298] The nineteenth embodiment will be described 
with reference to Figs. 77-80. 

[0299] This nineteenth embodiment is a version of the 
above-described sheath 304 for surgery in which the 
guide means is modified. 

[0300] The guide means 340 which guides the inser- 
tion of the sheath 304 for surgery in this embodiment is 
constituted, as shown in Fig. 77, with a pair of flat guide 
members 341a and 341b facing to each other, and the 
flat guide members 341 a and 341 b have, on their inter- 
nal surfaces facing to each other, guide surfaces 342a 
and 342b formed. The guide surfaces 342a and 342b 
are so prepared that they form an arch in cross-section, 
the envelop containing their periphery is circular in form, 
and thus the guide surfaces 342a and 342b together 
forms a cylinder circular in cross-section. 
[0301] The guide members 341a and 341b are con- 
tinuously jointed to a rectangular, hollow base 343, and 
are so constructed that they become narrowed towards 
the tip spontaneously through their intrinsic elasticity, or 
through the elasticity given by the base, as is shown in 
Fig. 77. 

[0302] When this guide means 340 is used, as shown 
in Fig. 78, the guide members 341a and 341b are al- 
lowed to widen sufficiently to be slid over the last tube 
307d of the dilator 302, and then they are pushed in until 
they reach a desired point in the body. Thereafter, the 
dilator 302 is withdrawn. Then, as shown in Fig. 79, the 
guide members 341a and 341b become intimately 
closed under the pressure from adjacent tissues. Later, 
as shown in Fig. 80, a sheath 304 for surgery like the 
one described above is inserted between the guide 
members 341 a and 341 b, and pushed in along the guide 
surfaces 342a and 342b. Then, the guide members 



341 a and 341 b widen as much as the size of the sheath 
304 for surgery, and, pushing aside body tissues, guide 
the sheath 304 for surgery as far as the site to be treated. 
Later, the guide members 341 a and 341 b are withdrawn 
5 leaving the sheath 304 for surgery behind, which is 
ready for the same operation as described above. 
[0303] When the guide means 340 of this embodi- 
ment is used, the pair of guide members 341 a and 341 b 
kept closed widen to form a cavity, and thus can neatly 
push aside muscles or the like adherent to the surface 
of the bone. Then, they are withdrawn to leave the 
sheath 304 for surgery behind, and hence the sheath 
304 for surgery can command a good field of view. 
[0304] The twentieth embodiment of this invention will 
be described with reference to Figs. 81 and 82. 
[0305] This twentieth embodiment represents a ver- 
sion of the sixteenth embodiment where the sheath 304 
for surgery is modified. 

[0306] The sheath 304 for surgery of this embodiment 
has the handling member 317 which is, being made of 
a tubular member, so constructed as to have, as a cav- 
ity-retaining means 31 1 , a pair of sticks 345a and 345b 
facing to each other at its tip. The pair of sticks 345a and 
345b for retaining a cavity, as shown in Fig. 81 B,. has a 
width larger than the diameter of the handling member 
31 7. The sticks 345a and 345b have at their tips retrac- 
tions 346a and 346b directing towards reverse direc- 
tions. The sticks 345a and 345b are made of a material 
which can undergo plastic deformation. The sticks 345a 
and 345b have their tips hooked against the internal sur- 
face of the cylinder sheet member 312. 
[0307] When the sheath 304 for surgery of this em- 
bodiment is used, similarly to that in the sixteenth em- 
bodiment described above, it is introduced through the 
soft pipe 303 left in the body to a desired place in the 
body. After the sticks 345a and 345b for cavity retention 
has been protruded from the tip of the sheath 304 for 
surgery, as shown in Fig. 82, a cavity-expanding tool is 
inserted through the channel 19 of the sheath 304 for 
surgery, to widen the sticks 345a and 345b for cavity 
retention. The widened sticks 345a and 345b expand 
body tissues, undergoes plastic deformation and forms 
a work space within its legs. 

[0308] The cavity expanding tool 347 consists of a 
pair of handling sticks 349a and 349b which can widen 
bilaterally, and has the sticks attached to the tip of the 
insert 48. This tool is operated by hand to open the pair 
of handling sticks 349a and 349b, thereby pushing apart 
the cavity-retaining sticks 345a and 345b 
[0309] This embodiment allows the dimension of the 
cavity to be adjusted as appropriate, which is achieved 
after the cavity-retaining sticks 345a and 345b have 
been widened by a necessary width. 
[0310] Furthermore, as the preservation of the ex- 
panded cavity takes place as a result of the plastic de- 
formation of the cavity-retaining member 345a and 
345b, reducing the size of the sheath will become pos- 
sible. Accordingly, with this system, interference be- 
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tween tools can be reduced which will permit the system 
to cause less damages to the body. 
[031 1 ] The twenty-first embodiment will be described 
with reference to Figs. 83-88. 

[031 2] Figs. 83 to 85 present tools belonging to a cav- 
ity-retaining system for general surgery according to the 
twenty-second embodiment. Fig. 85A represents a 
sheath 361 for surgery, Fig. 85B a cavity expander 362, 
Fig. 83 a core needle 363 and a port 364, and Fig. 84 a 
port guide 365. 

[0313] The sheath 361 for surgery comprises a pipe 
member 366 which has the same diameter throughout 
its length. The pipe member 366 has its tip split into two, 
and the resulting halves face each other to form a pair 
of sticks 367a and 367b for cavity retention. Thus, the 
sticks 367a and 367b together form a cavity-retaining 
means 368. The pair of sticks 367a and 367b, as shown 
in Figs. 83 to 85, can be kept opened after their base 
ends are allowed to undergo plastic deformation. The 
internal cavity of the pipe member366 acts as achannel 
for the insertion of a scope 369 or the like. At the basic 
end of the pipe member 366 is placed a tenon 371 which 
forms a step and is to fit to a member of a port guide 365. 
[0314] The cavity expander 362 can be inserted into 
the channel of the cavity-retaining means 368 and has 
a pair of handling sticks 372a and 372b which can open 
bilaterally. The pair of handling sticks 372a and 372b 
can widen bilaterally, and operated by hand to widen, 
thereby pushing apart the cavity-retaining sticks 367a 
and 367b. The number of the cavity-retaining sticks is 
not limited to that in this embodiment. 
[0315] The core needle 363 is snugly inserted into the 
channel of the cavity-retaining means 368, and is al- 
lowed to protrude its tip from the closed end of the cavity- 
retaining means 368. This core needle can also be in- 
serted into the port 364 which is formed as a pipe. 
[0316] The port guide 365 comprises a pair of grasp- 
ing members 375a and 375b and has those grasping 
members movably hinged at one end. On the internal 
surface of the grasping members 375a and 375b are 
prepared grooves corresponding with a central refer- 
ence hole 376, and a first guide hole 376 and a second 
guide hole 376c being positioned on both sides of the 
central hole. The reference guide hole 376a, the first 
guide hole 376b and the second guide hole 376c which 
are formed when the pair of grasping members are 
closed, are used for the insertion of the sheath 361 for 
surgery or the introduction of the port 364. The reference 
guide hole 376a is placed normal to the port guide 365, 
and the first and second guide holes 376b and 376c are 
so inclined with respect to the reference guide hole 376 
that the extensions of their long axes intersect at one 
point with that from the long axis of the reference guide 
hole 376a. The extensions connecting that point with the 
respective holes are so directed as to pass through the 
interior of the cavity-retaining means 368. 
[0317] Next, the cavity retaining system for surgery 
according to this embodiment will be described. 



[0318] Firstly, for the sheath 361 for surgery to be in- 
serted into the body, the core needle 363 is passed 
through the sheath, and allowed to protrude its tip or the 
penetrating segment 373 from the front end of the cav- 
5 ity-retaining means 368, and to penetrate through body 
tissues like muscles. Once the cavity-retaining member 
368 has reached the site to be treated, the core needle 
is withdrawn and instead the cavity expander 362 is in- 
serted. By manipulation, the pair of handling sticks 372a 
and 372b constituting the cavity expander 362 is opened 
bilaterally, and push apart, as shown in Fig. 86, the cav- 
ity-retaining sticks 367a and 367b, thereby to preserve 
a cavity to act as a work space. 

[0319] Then, over the tenon 371 of the sheath 361 for 
surgery is slid the reference guide hole 376 of the port 
guide 365, and the port guide 365 is thereby properly 
positioned with respect to the sheath 361 for surgery. At 
this stage, the extension connecting the centers of the 
first and second guide holes 376b and 376c, when pro- 
jected to the cavity formed by the pair of cavity-retaining 
sticks 367a and 367b, passes through its center. 
[0320] Next, description will be given of how to place 
ports 364 through the first and second guide holes 376b 
and 376c of the port guide 365 while the above condition 
is maintained. As shown in the left side of Fig. 87, a port 
364 having a core needle 363 within its interior is insert- 
ed through the first guide hole 376b into the body. Then, 
as shown in the right side of the same figure, the port 
passes through the cavity formed by the sheath 361 for 
surgery. As seen from this, all the extensions of the cen- 
tral axes from the reference, first and second guide 
holes of the port guide 365 pass through the cavity 
formed by the sheath 361 for surgery. Later, guide mem- 
bers including the core needle are withdrawn, and nec- 
essary tools are passed through the ports 364 to make 
surgery. 

[0321] As seen from above, as shown in Fig. 88, dif- 
ferent treatment tools including a scope 369, a curette 
377 and other tools 378 can be separately introduced 
into the same cavity retained by the sheath 361 for sur- 
gery. 

[0322] Further, as tools are independently inserted 
through different holes, individual holes can be made 
small. Therefore, damages involved in the preparation 
of those holes will become minor and necessary reject- 
ing operation will be less. Furthermore, as tools are in- 
serted from holes apart from each other, interference 
between tools will be reduced, and thereby handling of 
tools will be improved. 

[0323] The sheath 361 for surgery of this embodiment 
allows a treatment cavity in the body to be relatively 
large in spite of the insertion hole being small. Thus, in- 
vasion necessary for the operation is minimal and the 
good visibility of the work space is ensured. In this em- 
bodiment, the sheath for surgery as shown in Fig. 74 
which widens owing to its elasticity can be used. 
[0324] When the sheath 361 for surgery or the port 
364 is inserted into the body, the soft pipe 3 which has 
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been introduced into the body by the use of a core nee- 
dle or a dilator may be used as a guide. The number of 
port guides is not limited to three, but may be two or four 
or more. 



Claims 

1. A cavity-retaining tool for bone surgery comprising: 

a sheath (1 ) for retaining a cavity, wherein said 
sheath is suitable for being introduced into 
body tissues and for maintaining a work space 
in a bone surgery by retaining a cavity, 
a treatment channel (11) situated within the 
cavity-retaining sheath (1), suitable for guiding 
bone treatment tools into the work space of a 
bone surgery, 

an observation means (15) placed within the 
cavity-retaining sheath suitable for observing 
an operation field in the work space of a bone 
surgery, and 

a fitting means (5, 21 ; 88) placed at the tip of 
the cavity-retaining sheath (1 ), suitable for fit- 
ting the tip of the cavity-retaining sheath; 

characterized in that 

the fitting means (5, 21 ; 88) is suitable for fix- 
ing the tip of the sheath to a bone (70) and is pro- 
vided with a bone fitting segment (19, R) which al- 
lows the tip of the cavity-retaining sheath to fit to the 
shape of the bone (70). 

2. A cavity-retaining tool for bone surgery according 
to Claim 1 in which the bone fitting segment takes 
a shape to fit to the shape of the bone (70). 

3. A cavity-retaining tool for bone surgery according 
to Claim 2 in which the bone fitting segment (1 9, R) 
takes a shape to fit to the shape of the anterior as- 
pect of a vertebral bone and the vertebral arch. 

4. A cavity-retaining tool for bone surgery according 
to Claim 3 in which the bone fitting segment (1 9, R) 
has a tip whose shape fits to the contou r of the bone 
(70). 

5. A cavity-retaining tool for bone surgery according 
to Claim 4 in which the bone fitting segment (1 9, R) 
has a tip which is shaped like an inclined surface. 

6. A cavity-retaining tool for bone surgery according 
to Claim 3 in which the bone fitting segment (1 9, R) 
has a tip which is provided with a lobular rejecting 
member. 

7. A cavity-retaining tool for bone surgery according 
to Claim 2 in which the bone fitting segment (1 9, R) 



has a shape to fit faithfully to the shape of the bone 
(70) around the vertebral arch posterior to the ver- 
tebral bone. 

5 8. A cavity-retaining tool for bone surgery according 
to Claim 7 in which the bone fitting segment is con- 
stituted of a nearly cylindrical shaped material, and 
a part of the wall of the cylindrical material protrudes 
from the tip. 

10 

9. A cavity-retaining tool for bone surgery according 
to Claim 7 in which the bone fitting segment is con- 
stituted of a nearly cylindrical shaped material 
which is provided with a rejecting member extend- 

15 jng towards the tip from a part of its wall. 

10. A cavity-retaining tool for bone surgery according 
to Claim 1 in which the bone fitting segment (1 9, R) 
is provided with a cavity expanding means by which 

20 to expand the internal cavity retained by the cavity- 
retaining sheath. 

11. A cavity-retaining tool for bone surgery according 
to Claim 1 in which the bone fitting segment (1 9, R) 

25 is provided with a deforming means by which to de- 
form itself to fit faithfully to the shape of the bone 
(70) to be fitted. 

12. A cavity-retaining tool for bone surgery according 
30 to Claim 11 in which the deforming means is made 

of a rubber-like soft material. 

13. A cavity-retaining tool for bone surgery according 
to Claim 11 in which the deforming means is made 

35 of an elastic material. 

14. A cavity-retaining tool for bone surgery according 
to Claim 11 in which the deforming means is made 
of a material which can undergo deformation so as 

40 to fit faithfully to the shape of the bone (70) to be 
fitted. 

15. A cavity-retaining tool for bone surgery according 
to Claim 1 which further comprises: a core needle 

45 which is suitable to be placed in the internal cavity 
of the cavity-retaining sheath, and acts as a support 
to facilitate the insertion of the cavity-retaining 
sheath into body tissues; an air-tightness retaining 
means which is suitable to be placed in the internal 

50 cavity of the cavity-retaining sheath, and hermeti- 
cally seals the gap with the cavity-retaining sheath; 
and an air-tight adapter which is suitable for allow- 
ing treatment tools to be introduced into the channel 
for treatment in an air-tight manner. 

55 

16. A cavity-retaining tool for bone surgery according 
to Claim 1 in which the channel for treatment is fur- 
ther provided with adepth control means which con- 
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trols the depth down to which a treatment tool is al- 
lowed to descend for treatment. 

17. A cavity-retaining tool for bone surgery according 
to Claim 1 in which the observation means compris- 
es a transparent member which is allowed to form 
at least part of the tip of the cavity-retaining sheath. 

18. A cavity-retaining tool for bone surgery according 
to Claim 1 in which the observation means compris- 
es: a scpoe channel instituted in the cavity-retaining 
sheath; and an endoscope which is suitable to be 
inserted through the scope channel. 

19. A cavity-retaining tool for bone surgery according 
to Claim 1 8 in which the cavity-retaining sheath has 
a channel for treatment which allows the insertion 
of tools necessary for bone treatment, and the 
scope channel and the treatment channel commu- 
nicate directly or indirectly through an opening, with 
the internal passage of the cavity-retaining sheath. 

20. A cavity-retaining tool for bone surgery according 
to Claim 1 9 in which the fitting means is represented 
by an anchoring means implemented at the tip of 
the cavity-retaining sheath. 

21. A cavity-retaining tool for bone surgery according 
to Claim 19 in which the anchoring means compris- 
es: a spike channel prepared in the wall of the cav- 
ity-retaining sheath; and a spike which is suitable to 
be driven into the bone (70) after passing through 
the spike channel. 

22. A cavity-retaining tool for bone surgery according 
to Claim 21 in which the tip of the spike channel 
communicates either with the scope channel or with 
the treatment channel, and is placed within the vis- 
ual field of the endoscope. 

23. A cavity-retaining tool for bone surgery according 
to Claim 21 in which the spike channel is suitable 
to be shifted in position to one side in the cross-sec- 
tion of the sheath. 

24. A cavity-retaining tool for bone surgery according 
to Claim 21 in which the spike channel, at least its 
part, lies in the wall of the cavity-retaining sheath. 

25. A cavity-retaining tool for bone surgery according 
to Claim 21 in which the spike channel, at least its 
part, is placed close to the internal wall of the cavity- 
retaining sheath. 

26. A cavity-retaining tool for bone surgery according 
to Claim 1 9 or 21 in which each of the channels has 
its own air-tight means. 



27. A cavity-retaining tool for bone surgery according 
to Claim 19 in which the anchoring means is an an- 
choring member which is suitable to be inserted into 
the channel for treatment, and comprises a stem 

5 which has a similar external diameter to the internal 

diameter of the treatment channel, and a needle 
member at the tip. 

28. A cavity-retaining tool for bone surgery according 
10 to Claim 1 8 in which the scope channel has a fixing 

means by which to fix an endoscope at a desired 
position. 

29. A cavity-retaining tool for bone surgery according 
15 to Claim 28 in which the fixing means is an O-ring. 

30. A cavity-retaining tool for bone surgery according 
to Claim 1 in which the observation means is a hole 
for observation prepared on the wall of the sheath. 

20 

31. A cavity-retaining tool for bone surgery according 
to Claim 30 in which the observation hole is provid- 
ed with a scope fitting means which fits the tip of a 
scope to the tip of the cavity-retaining sheath. 

25 

32. A cavity-retaining tool for bone surgery according 
to Claim 31 in which the scope fitting means is an 
elastic material. 

30 33. A cavity-retaining tool for bone surgery according 
to Claim 1 in which the cavity-retaining sheath (1) 
has a duplicate structure comprising inner and outer 
sheaths (1, 85). 

35 34. A cavity-retaining tool for bone surgery according 
to Claim 33, wherein the observation means (15) is 
suitable to be guided between the outer and the in- 
ner sheath (1 , 85) and a window (89) is arranged in 
the inner sheath (85) enabling an overlap between 
40 the field of view of the observation means (1 5) and 
the operation field. 

35. A cavity-retaining tool for bone surgery according 
to Claim 34 in which at least either one of the win- 

45 dows prepared at the inner and outer sheaths is 
made of a transparent material. 

36. A cavity-retaining tool for bone surgery according 
to Claim 33 in which the cavity-retaining sheath has 

50 an air-tight means between the inner and outer 
sheaths. 

37. A cavity-retaining tool for bone surgery according 
to Claim 33 in which the cavity-retaining sheath has 

55 a fitting means at the tip of the inner sheath. 

38. A cavity-retaining tool for bone surgery according 
to Claim 1 which has, in part of its wall, at least either 
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of water feed channel or suction channel extending 
from the front end to the base end of the sheath. 

39. A cavity-retaining tool for bone surgery according 
to Claim 1 in which 

the cavity-retaining sheath is suitable for 
maintaining a work space for the treatment of a ver- 
tebral bone by retaining a cavity; 

the treatment channel is suitable for guiding 
tools for the treatment of a vertebral bone and an 
implant into the work space for the treatment of a 
vertebral bone; 

the fitting means is suitable for fiting the 
sheath to a vertebral bone; and 

an observation means is provided which is 
placed in the sheath and by which the operation 
field within the work space is endoscopically ob- 
servable for the treatment of a vertebral bone. 

40. A cavity-retaining tool for bone surgery according 
to Claim 1 which further comprises, at the tip of 
sheath (263) for retaining a cavity, a sharp part 
(263a) capable of stripping a bone tissue of body 
tissues. 

41. A cavity-retaining tool for bone surgery according 
to Claim 7 in which bone fitting segment (231 ) is 
substantially shaped like a cylinder, and has an 
opening towards the spinous process side. 

42. A cavity-retaining tool for bone surgery according 
to Claim 7 in which bone fitting segment (Fig. 311) 
is substantially shaped like a cylinder having a 
cross-section which is an ellipsoid having a long 
and short axis. 



Patentanspruche 

1. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
mit: 

einer Hulle (1) zum Halten eines Hohlraums, 
wobei sich die Hulle dazu eignet, in Korperge- 
webe eingefuhrt zu werden und bei einer Kno- 
chenoperation einen Arbeitsraum durch Halten 
eines Hohlraums aufrechtzuerhalten, 
einem Behandlungskanal (11), der sich inner- 
halb der Hohlraumhaltehulle (1) befindet und 
der sich zum Fuhren von Knochenbehand- 
lungsinstrumenten in den Arbeitsraum einer 
Knochenoperation eignet, 
einem Beobachtungsmittel (15), das innerhalb 
der Hohlraumhaltehulle angeordnet ist und sich 
zum Beobachten eines Arbeitsfeldes im Ar- 
beitsraum einer Knochenoperation eignet, und 
einem Ansatzmittel (5, 21 ; 88), das an der Spit- 
ze der Hohlraumhaltehulle (1) angeordnet ist 



und sich zum Ansetzen der Spitze der Hohl- 
raumhaltehulle eignet; 

dadurch gekennzeichnet, dass 

5 das Ansatzmittel (5, 21 ; 88) zum Fixieren der 

Spitze der Hulle an einem Knochen (70) geeignet 
ist und mit einem Knochenansatzsegment (19, R) 
versehen ist, das ermoglicht, dass sich die Spitze 
der Hohlraumhaltehulle an die Form des Knochens 

10 (70) anpasst. 

2. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 1, wobei das Knochenansatzseg- 
ment eine Form annimmt, urn sich an die Form des 

15 Knochens (70) anzupassen. 

3. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 2, wobei das Knochenansatzseg- 
ment (19, R) eine Form annimmt, urn sich an die 

20 Form der Vorderpartie eines Wirbelknochens und 
des Wirbelbogens anzupassen. 

4. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 3, wobei das Knochenansatzseg- 

25 ment (19, R) eine Spitze aufweist, deren Form sich 
an die Kontur des Knochens (70) anpasst. 

5. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 4, wobei das Knochenansatzseg- 

30 ment (19, R) eine Spitze aufweist, die wie eine 
schrage Oberflache geformt ist. 

6. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 3, wobei das Knochenansatzseg- 

35 ment (1 9, R) eine Spitze aufweist, die mit einem lo- 
bularen Abweisungselement versehen ist. 

7. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 2, wobei das Knochenansatzseg- 

40 ment (1 9, R) eine Form aufweist, urn sich getreu an 
die Form des Knochens (70) urn den Wirbelbogen 
hinterdem Wirbelknochen anzupassen. 

8. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
45 nach Anspruch 7, wobei das Knochenansatzseg- 
ment aus einem fastzylindrisch geformten Material 
besteht und ein Teil der Wand des zylindrischen Ma- 
terials von der Spitze hervorragt. 

50 9. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 7, wobei das Knochenansatzseg- 
ment aus einem fast zylindrisch geformten Material 
besteht, welches mit einem Abweisungselement 
versehen ist, das sich von einem Teil seiner Wand 

55 in Richtung der Spitze erstreckt. 

10. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 1, wobei das Knochenansatzseg- 
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ment (1 9, R) mit einem Hohlraumaufweitungsmittel 
versehen ist, durch das der durch die Hohlraum- 
haltehulle gehaltene innere Hohlraum aufgeweitet 
wird. 

5 

11. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 1, wobei das Knochenansatzseg- 
ment (1 9, R) mit einem Verformungsmittel versehen 
ist, durch das es sich verformt, urn sich getreu an 

die Form des Knochens (70), an den es angesetzt 10 
werden soil, anzupassen. 

12. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 11, wobei das Verformungsmittel 
aus einem gummiartigen weichen Material besteht. 15 

13. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 11, wobei das Verformungsmittel 
aus einem elastischen Material besteht. 

20 

14. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 11, wobei das Verformungsmittel 
aus einem Material besteht, das einer Verformung 
unterzogen werden kann, um sich getreu an die 
Form des Knochens (70), an den es angesetzt wer- 25 
den soli, anzupassen. 

15. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 1, welches ferner umfasst: eine 
Kernnadel, die sich dazu eignet, im inneren Hohl- 30 
raum der Hohlraumhaltehulle angeordnet zu wer- 
den, und als Stutze wirkt, um die Einfuhrung der 
Hohlraumhaltehulle in Korpergewebe zu erleich- 
tern; ein Mittel zum Aufrechterhalten der Luftdicht- 
heit, das sich dazu eignet, im inneren Hohlraum der 35 
Hohlraumhaltehulle angeordnet zu werden, und 
den Spalt mit der Hohlraumhaltehulle hermetisch 
abdichtet; und ein luftdichtes Zwischenstuck, das 
dazu geeignet ist, zu ermoglichen, dass Behand- 
lungsinstrumente in den Kanal zur Behandlung in 40 
einer luftdichten Weise eingefuhrt werden. 

16. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 1 , wobei der Kanal zur Behandlung 
ferner mit einem Tiefensteuerungsmittel versehen 45 
ist, das die Tiefe steuert, bis auf die ein Behand- 
lungsinstrument zur Behandlung abgesenkt wer- 
den kann. 

17. Hohlraumhaltewerkzeug fur die Knochenchirurgie 50 
nach Anspruch 1, wobei das Beobachtungsmittel 

ein transparentes Element umfasst, das zumindest 
einen Teil der Spitze der Hohlraumhaltehulle bilden 
kann. 

55 

18. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 1, wobei das Beobachtungsmittel 
umfasst: einen Endoskopkanal, der in der Hohl- 



raumhaltehulle eingerichtet ist; und ein Endoskop, 
das sich dazu eignet, durch den Endoskopkanal 
hindurch eingefuhrt zu werden. 

19. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 18, wobei die Hohlraumhaltehulle 
einen Kanal zur Behandlung aufweist, der die Ein- 
fuhrung von Instrumenten ermoglicht, die fur die 
Knochenbehandlung erforderlich sind, und der En- 
doskopkanal und der Behandlungskanal direkt oder 
indirekt durch eine Offnung mitdem inneren Durch- 
gang der Hohlraumhaltehulle in Verbindung stehen. 

20. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 19, wobei das Ansatzmittel durch 
ein Verankerungsmittel dargestellt ist, das an der 
Spitze der Hohlraumhaltehulle ausgefuhrt ist. 

21. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 19, wobei das Verankerungsmittel 
umfasst: einen Nagelkanal, der in der Wand der 
Hohlraumhaltehulle hergestellt ist; und einen Na- 
gel, der sich dazu eignet, nach dem Durchtritt durch 
den Nagelkanal in den Knochen (70) getrieben zu 
werden. 

22. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 21, wobei die Spitze des Nagelka- 
nals entweder mit dem Endoskopkanal oder mit 
dem Behandlungskanal in Verbindung steht und in- 
nerhalb des Sichtfeldes des Endoskops angeordnet 
ist. 

23. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 21 , wobei sich der Nagelkanal dazu 
eignet, in der Position zu einer Seite im Querschnitt 
der Hulle verschoben zu werden. 

24. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 21, wobei der Nagelkanal, zumin- 
dest sein Teil, in der Wand der Hohlraumhaltehulle 
liegt. 

25. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 21, wobei der Nagelkanal, zumin- 
dest sein Teil, nahe der Innenwand der Hohlraum- 
haltehulle angeordnet ist. 

26. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 1 9 oder 21 , wobei jeder der Kanale 
sein eigenes luftdichtes Mittel aufweist. 

27. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 19, wobei das Verankerungsmittel 
ein Verankerungselement ist, das sich dazu eignet, 
in den Kanal zur Behandlung eingefuhrt zu werden, 
und einen Schaft, der einen ahnlichen AuBendurch- 
messer aufweist wie der Innendurchmesser des 
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Behandlungskanals, und ein Nadelelement an der 
Spitze umfasst. 

28. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 18, wobei der Endoskopkanal ein 5 
Befestigungsmittel aufweist, durch das ein Endo- 
skop in einer gewunschten Position befestigt wird. 

29. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 28, wobei das Befestigungsmittel 10 
ein O-Ring ist. 

30. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 1, wobei das Beobachtungsmittel 

ein Loch zur Beobachtung ist, das an der Wand der 15 
Hulle hergestellt ist. 

31. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 30, wobei das Beobachtungsloch 

mit einem Endoskopansatzmittel versehen ist, das 20 
die Spitze eines Endoskops an die Spitze der Hohl- 
raumhaltehulle ansetzt. 

32. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 31 , wobei das Endoskopansatzmit- 25 
tel ein elastisches Material ist. 

33. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 1 , wobei die Hohlraumhaltehulle (1 ) 
eine doppelte Struktur mit einer inneren und einer 30 
auBeren Hulle (1, 85) aufweist. 

34. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 33, wobei sich das Beobachtungs- 
mittel (15) dazu eignet, zwischen der auBeren und 35 
der inneren Hulle (1 , 85) gefuhrt zu werden, und ein 
Fenster (89) in der inneren Hulle (85) angeordnet 

ist, welches eine Uberlappung zwischen dem Blick- 
feld des Beobachtungsmittels (15) und dem Ar- 
beitsfeld ermoglicht. 40 

35. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 34, wobei zumindest eines der Fen- 
ster, die an der inneren und der auBeren Hulle her- 
gestellt sind, aus einem transparenten Material be- 45 
steht. 

36. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 33, wobei die Hohlraumhaltehulle 

ein luftdichtes Mittel zwischen der inneren und der 50 
auBeren Hulle aufweist. 

37. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 33, wobei die Hohlraumhaltehulle 

ein Ansatzmittel an der Spitze der inneren Hulle auf- 55 
weist. 

38. Hohlraumhaltewerkzeug fur die Knochenchirurgie 



nach Anspruch 1, welches in einem Teil seiner 
Wand zumindest entweder einen Wasserzufuhrka- 
nal oder einen Saugkanal aufweist, der sich vom 
Vorderende zum Basisende der Hulle erstreckt. 

39. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 1, wobei 

sich die Hohlraumhaltehulle dazu eignet, ei- 
nen Arbeitsraum fur die Behandlung eines Wirbel- 
knochens durch Halten eines Hohlraums aufrecht- 
zuerhalten; 

sich der Behandlungskanal dazu eignet, In- 
strumente fur die Behandlung eines Wirbelkno- 
chens und ein Implantat in den Arbeitsraum fur die 
Behandlung eines Wirbelknochens zu fuhren; 

sich das Ansatzmittel dazu eignet, die Hulle 
an einen Wirbelknochen anzusetzen; und 

ein Beobachtungsmittel vorgesehen ist, das 
in der Hulle angeordnet wird und durch das das Ar- 
beitsfeld innerhalb des Arbeitsraums fur die Be- 
handlung eines Wirbelknochens endoskopisch be- 
obachtbar ist. 

40. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 1 , welches ferner an der Spitze der 
Hulle (263) zum Halten eines Hohlraums einen 
scharfen Teil (263a) umfasst, der in der Lage ist, ein 
Knochengewebe von Korpergeweben abzulosen. 

41. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 7, wobei das Knochenansatzseg- 
ment (231) im Wesentlichen wie ein Zylinder ge- 
formt ist und eine Offnung in Richtung der spinosen 
Bearbeitungsseite aufweist. 

42. Hohlraumhaltewerkzeug fur die Knochenchirurgie 
nach Anspruch 7, wobei das Knochenansatzseg- 
ment (Fig. 311) im Wesentlichen wie ein Zylinder 
mit einem Querschnitt, der ein Ellipsoid mit einer 
langen und einer kurzen Achse ist, geformt ist. 



Revendications 

1. Outil de retenue de cavite pour chirurgie osseuse 
comprenant : 

une gaine (1) destinee a retenir une cavite, ou 
ladite gaine convient a une introduction dans 
des tissus corporels et au maintien d'un espace 
de travail au cours d'une chirurgie osseuse en 
retenant une cavite, 

un canal de traitement (1 1 ) situe a I'interieur de 
la gaine de retenue de cavite (1), convenant 
pour guider des outils de traitements osseux 
dans I'espace de travail d'une chirurgie osseu- 
se, 

un moyen d'observation (15) place a I'interieur 
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de la gaine de retenue de cavite approprie a 
une observation d'un champ operatoire dans 
I'espace de travail d'une chirurgie osseuse, et 
un moyen d'adaptation (5, 21 ; 88) place a I'ex- 
tremite de la gaine de retenue de cavite (1 ) con- 5 
venant a une adaptation de I'extremite de la 
gaine de retenue de cavite, 

caracterise en ce que 

le moyen d'adaptation (5, 21, 88) convient a 10 
la fixation de I'extremite de la gaine a un os (70) et 
est muni d'un segment d'adaptation a I'os (19, R) 
qui permet a I'extremite de la gaine de retenue de 
cavite de s'adapter a la forme de I'os (70). 

15 

2. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 1, dans lequel le segment 
d'adaptation a I'os adopte une forme pour s'adapter 
a la forme de I'os (70). 

20 

3. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 2, dans lequel le segment 
d'adaptation a I'os (19, R) adopte une forme pour 
s'adapter a la forme de I'aspect anterieur d'un os 
vertebral et de Tare neural. 25 

4. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 3, dans lequel le segment 
d'adaptation a I'os (19, R) comprend une extremite 
dont la forme s'adapte au contour de I'os (70). 30 

5. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 4, dans lequel le segment 
d'adaptation a I'os (19, R) presente une extremite 

qui est faconnee comme une surface inclinee. 35 

6. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 3, dans lequel le segment 
d'adaptation a I'os (19, R) presente une extremite 

qui est munie d'un element de rejet lobulaire. 40 

7. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 2, dans lequel le segment 
d'adaptation a I'os (19, R) presente une forme pour 
s'adapter fidelement a la forme de I'os (70) autour 45 
de Tare neural posterieur a I'os vertebral. 

8. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 7, dans lequel le segment 
d'adaptation a I'os est constitue d'un materiau de 50 
forme presque cylindrique et une partie de la paroi 

du materiau cylindrique depasse de I'extremite. 

9. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 7, dans lequel le segment 55 
d'adaptation a I'os est constitue d'un materiau de 
forme presque cylindrique qui est muni d'un ele- 
ment de rejet s'etendant vers I'extremite depuis une 



partie de sa paroi. 

10. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 1, dans lequel le segment 
d'adaptation a I'os (19, R) est muni d'un moyen de 
dilatation de cavite permettant de dilater la cavite 
interne retenue par la gaine de retenue de cavite. 

11. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 1, dans lequel le segment 
d'adaptation a I'os (19, R) est muni d'un moyen de 
deformation grace auquel il peut se deformer lui- 
meme pour s'adapter fidelement a la forme de I'os 
(70) auquel il doit s'adapter. 

12. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 11, dans lequel le moyen de 
deformation est fait d'un materiau mou semblable 
a un caoutchouc. 

13. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 11, dans lequel le moyen de 
deformation est fait d'un materiau elastique. 

14. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 11, dans lequel le moyen de 
deformation est fait d'un materiau qui peut subir une 
deformation defacon as'adapter fidelement a lafor- 
me de I'os (70) auquel il doit s'adapter. 

15. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 1, qui comprend en outre : 
une aiguille centrale qui est appropriee pour etre 
placee dans la cavite interne de la gaine de retenue 
de cavite et qui agit comme support pour faciliter 
I'insertion de la gaine de retenue de cavite dans les 
tissus corporels, un moyen de conservation d'etan- 
cheite a I'air qui est approprie pour etre place dans 
la cavite interne de la gaine de retenue de cavite et 
qui ferme hermetiquement I'espace avec la gaine 
de retenue de cavite et un adaptateur etanche a I'air 
qui est approprie pour permettre aux outils de trai- 
tement d'etre introduits dans le canal destine au 
traitement d'une maniere etanche a I'air. 

16. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 1 , dans lequel le canal des- 
tine au traitement est en outre muni d'un moyen de 
commande de profondeur qui commande la profon- 
deur jusqu'a laquelle un outil de traitement est auto- 
rise a descendre en vue du traitement. 

17. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 1 , dans lequel le moyen d'ob- 
servation comprend un element transparent qui 
peut former au moins une partie de I'extremite de 
la gaine de retenue de cavite. 
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18. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 1 , dans lequel le moyen d'ob- 
servation comprend : un canal pour appareil d'exa- 
men etabli dans la gaine de retenue de cavite et un 
endoscope qui est insere au travers du canal pour 5 
appareil d'examen. 

19. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 18, dans lequel la gaine de 
retenue de cavite comprend un canal destine au 10 
traitement qui permet I'insertion des outils neces- 
saires pour un traitement osseux et le canal pour 
appareil d'examen ainsi que le canal de traitement 
communiquent directement ou indirectement par 
I'intermediaire d'une ouverture avec le passage in- 15 
terne de la gaine de retenue de cavite. 

20. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 19, dans lequel le moyen 
d'adaptation est represents par un moyen d'ancra- 20 
ge realise au niveau de I'extremite de la gaine de 
retenue de cavite. 

21. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 19, dans lequel le moyen 25 
d'ancrage comprend : un canal pour pointe prepare 
dans la paroi de la gaine de retenue de cavite et 
une pointe qui est appropriee pour etre enfoncee 
dans I'os (70) apres etre passee dans le canal pour 
pointe. 30 

22. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 21 , dans lequel I'extremite du 
canal pour pointe communique soit avec le canal 
pour appareil d'examen, soit avec le canal de trai- 35 
tement et est place dans le champ visuel de I'en- 
doscope. 

23. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 21 , dans lequel le canal pour 40 
pointe est approprie pour etre deplace en position 
vers un cote de la section transversale de la gaine. 

24. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 21 , dans lequel le canal pour 45 
pointe, au moins en partie, se situe dans la paroi de 

la gaine de retenue de cavite. 

25. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 21 , dans lequel le canal pour 50 
pointe, au moins en partie, est place pres de la paroi 
interne de la gaine de retenue de cavite. 

26. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 1 9 ou 21 , dans lequel chacun 55 
des canaux a son propre moyen d'etancheite a I'air. 

27. Outil de retenue de cavite pour chirurgie osseuse 



selon la revendication 19, dans lequel le moyen 
d'ancrage est un element d'ancrage qui est appro- 
prie pour etre insere dans le canal destine au trai- 
tement et qui comprend une tige qui presente un 
diametre externe similaire au diametre interne du 
canal de traitement et un element d'aiguille au ni- 
veau de I'extremite. 

28. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 1 8, dans lequel le canal pour 
appareil d'examen comprend un moyen de fixation 
permettant de fixer un endoscope a une position 
souhaitee. 

29. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 28, dans lequel le moyen de 
fixation est un joint torique. 

30. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 1 , dans lequel le moyen d'ob- 
servation est un trou destine a I'observation prepare 
sur la paroi de la gaine. 

31. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 30, dans lequel le trou d'ob- 
servation est muni d'un moyen d'adaptation d'appa- 
reil d'examen qui adapte I'extremite d'un appareil 
d'examen a I'extremite de la gaine de retenue de 
cavite. 

32. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 31, dans lequel le moyen 
d'adaptation d'appareil d'examen est un materiau 
elastique. 

33. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 1 , dans lequel la gaine de re- 
tenue de cavite (1) presente une structure en dou- 
ble comprenant des gaines interieure et exterieure 
(1,85). 

34. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 33, dans lequel le moyen 
d'observation (15) est approprie pour etre guide en- 
tre la gaine exterieure et la gaine interieure (1 , 85) 
et une fenetre (89) est agencee dans la gaine inte- 
rieure (85) permettant un chevauchement entre le 
champ de vision du moyen d'observation (15) et le 
champ operatoire. 

35. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 34, dans lequel au moins 
I'une ou I'autre des fenetres preparees au niveau 
des gaines interieure et exterieure est faite d'un ma- 
teriau transparent. 

36. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 33, dans lequel la gaine de 
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retenue de cavite comprend un moyen etanche a 
I'air entre les gaines interieure et exterieure. 

37. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 33, dans lequel la gaine de 5 
retenue des cavites comprend un moyen d'adapta- 
tion a I'extremite de la gaine interieure. 

38. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 1 qui comprend, dans une 10 
partie de sa paroi, au moins soit un canal d'alimen- 
tation en eau, soit un canal d'aspiration s'etendant 

de I'extremite avant a I'extremite de base de la gai- 
ne. 

15 

39. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 1, dans lequel 

la gaine de retenue de cavite est appropriee 
au maintien d'un espace de travail destine au trai- 
tement d'un os vertebral en retenant une cavite, 20 

le canal de traitement est approprie au guida- 
ge d'outils pour le traitement d'un os vertebral et 
d'un implant dans I'espace de travail destine au trai- 
tement d'un os vertebral, 

le moyen d'adaptation est approprie a I'adap- 25 
tation de la gaine a un os vertebral, et 

un moyen d'observation est prevu, lequel est 
place dans la gaine et grace auquel le champ ope- 
ratoire a I'interieur de I'espace de travail peut etre 
observe par un endoscope en vue du traitement 30 
d'un os vertebral. 

40. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 1, qui comprend en outre, a 
I'extremite de la gaine (263) destinee a retenir une 35 
cavite, une partie tranchante (263a) capable de se- 
parer un tissu osseux de tissus corporels. 

41. Outil de retenue de cavite pour chirurgie osseuse 
selon la revendication 7, dans lequel le segment 40 
d'adaptation a I'os (231) est sensiblement faconne 
comme un cylindre et comprend une ouverture vers 

le cote de I'apophyse epineuse. 

42. Outil de retenue de cavite pour chirurgie osseuse 45 
selon la revendication 7, dans lequel le segment 
d'adaptation a I'os (311) est sensiblement faconne 
comme un cylindre presentant une section trans- 
versale qui est une ellipse presentant un grand axe 

et un petit axe. 50 
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(57) The cavity-retaining tool for bone surgery of 
this invention comprises: a cavity-retaining sheath (1) 
which is inserted into the body and forms a cavity to act 
as a work space for bone surgery; a treatment channel 
(11) which is placed in the cavity-retaining sheath (1), 
and guides treatment tools necessary for the treatment 
of a bone into the space for bone surgery; an observa- 
tion tool which is attached to the cavity-retaining sheath 
(1), and by which to observe the operation field within 
the space for bone surgery; and a fitting means (5, 21) 
which is placed at the tip of the cavity-retaining sheath 
(1), and fits the tip of the cavity-retaining sheath (1) to a 
bone. As an extension, the cavity-retaining tool for sur- 
gery comprises: a cavity-retaining tool to retain a cavity 
for surgery works in the body; and a soft cylinder mem- 
ber which communicates with the cavity retained by the 
cavity-retaining means and interconnects the cavity with 
the space outside the body. As a further extension, the 
endoscopic surgery system involving the use of the cav- 
ity-retaining tool comprises: a cavity-retaining tool to 
retain a cavity in body tissues; and at least a port which 
is led to the cavity, and allows the port and the cavity to 
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FIG.1 

PLUG FOR SCOPE CHANNEL 6, PLUGS FOB SI 




Printed by Xerox (UK) Business Services 
2.16.3/3.4 



EP0 807 415 A3 



J 



European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT 



Application Number 



which under Rule 45 of the European Patent Convention £p 97 1Q 7527 
shall be considered, for the purposes of subsequent 
proceedings, as the European search report 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



US 5 295 994 A (BONUTTI PETER M) 22 March 
1994 

* the whole document * 

US 5 454 355 A (BONUTTI PETER M) 3 October 
1995 



* column 1, line 9 - column 3, line 8; 
figure 29 * 

* column 6, line 50 - column 7, line 67; 
figures 16-19 * 

WO 92 21292 A (ORIGIN MEDSYSTEMS INC) 10 
December 1992 



* the whole document * 



41-45, 
49,52, 
53,57-62 
64-67 

41,42, 
44-47, 
50,53, 
54, 

76-78, 
81,86 
1,19,20, 
31,34,39 



68,69, 

72,74, 

76-78, 

80-82, 

85,86 

70,71, 

79,83 



A61B17/34 
A61B17/02 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 



A61B 



INCOMPLETE SEARCH 



The Search Division considers that the present application, or some or at! of its claims, does/do 
not comply with the EPC to such an extent that a meaningful search into the state of the art cannot 
be carried out, or can only be carried out partially, for the following claims: 

Claims searched completely : 

1-86 

Claims searched incompletely : 
Claims not searched : 

87-92 

Reason for the limitation of the search: 

Article 52 (4) EPC - Method for treatment of the human 
or animal body by surgery 





Place of search 


Date of completion of the search 


Examiner 




BERLIN 


19 May 1998 


Jameson, P 




CATEGORY OF CITED DOCUMENTS 


T : theory or principle underlying the invention 






E : earlier patent document, but published on, or 


X 


particularly relevant if taken alone 


after the filing date 




Y 


particularly relevant if combined with another D : document cited in the 


application 




document of the same category 


L : document cited for other reasons 


A 


technological background 






O 


: non-written disclosure 


& : member of the same patent family, corresponding 


P 


intermediate document 


document 





2 



EP0 807 415 A3 



European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT 



Application Number 

EP 97 10 7527 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



p,x 

A 

X 

A 
A 
A 
A 



2. 
S 



Citation of document with indication, where appropriate, 
of relevant passages 



WO 94 03114 A (REDMOND RUSSELL J ;VIDAL 
CLAUDE A (US)) 17 February 1994 

* the whole document * 

US 4 984 564 A (YUEN FRANK) 15 January 
1991 

* the whole document * 

DE 41 33 298 A (STROEMER CHRISTIAN) 15 
April 1993 

* the whole document * 

US 5 569 290 A (MCAFEE PAUL C) 29 October 
1996 

* the whole document * 

WO 95 32663 A (KIETURAKIS MACIEJ J) 7 
December 1995 

* abstract; figure 1 * 

* page 7, line 22 - page 7, line 30 * 

* page 2, line 25 - page 3, line 35 * 

* page 8, line 18 - page 8, line 30 * 

DE 42 34 990 A (ETHIC0N GMBH) 21 April 
1994 



* column 3, line 36 - column 3, line 63; 
figure 1 * 

DE 43 18 950 C (ETHIC0N END0 SURGERY EUR0P 
GMB) 29 September 1994 

* the whole document * 

EP 0 614 647 A (SMITH & NEPHEW RICHARDS 
INC) 14 September 1994 



Relevant 
to claim 



* the whole document * 



76-79, 
81,83 



41-44,51 



1,16,19, 
39 



1,18 
40 
75 
1 

16 

18,19 
29,30 

41,42, 
44-47, 
57-59, 
63,65 



41,42, 
44-47 



41, 

57-59, 
63,65 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



-/- 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 



3 



EP0 807 415 A3 



J 



European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT 



Application Number 

EP 97 10 7527 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, 
of relevant passages 



where appropriate, 



FR 2 701 379 A (DESTANDAU JEAN) 19 August 
1994 

* abstract; figure 2 * 

WO 95 22285 A (SMITH & NEPHEW RICHARDS 
INC) 24 August 1995 

* page 9, line 8 - page 9, line 11; figure 
3 * 

EP 0 610 099 A (TRIG0N0N INC) 10 August 
1994 

* abstract; figure 1 * 



Relevant 
to claim 



48 



84 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 




4 



EP0 807 415 A3 



European Patent Application Number 

Office EP 97 10 7527 



CLAIMS INCURRING FEES 



The present European patent application comprised at the time of filing more than ten claims. 



□ 



□ 



Only part of the claims have been paid within the prescribed time limit. The present European search 
report has been drawn up for the first ten claims and for those claims for which claims fees have 
been paid, namely claim(s): 



No claims fees have been paid within the prescibed time limit. The present European search report has 
been drawn up for the first ten claims. 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



see sheet B 



□ 



All further search fees have been paid within the fixed time limit The present Eurpean search report has 
been drawn up for all claims. 



Only part of the further search fees have been paid within the fixed time limit. The present European 
search report has been drawn up for those parts of the European patent application which relate to the 
inventions in respect of which search fees have been paid, namely claims: 



□ 



None of the further search fees have been paid within the fixed time limit. The present European search 
report has been drawn up for those parts of the European patent application which relate to the invention 
first mentioned in the claims, namely claims: 



5 



EP0 807 415 A3 




European Patent 
Office 



BP 97107527 - B- 



X LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application doe© not comply with the requifement of unity of Invention and 

relate* to severaJ Inventions or groups of Inventions, 

namely: 



1. Claims 1 -40: 

A cavity retaining tool for bone surgery comprising sheath, treatment channel, 
observation means and fitting means. 

2. Claims 41 - 67: 

A cavity retaining tool for surgery comprising cavity retaining means and soft 
cylinder member. 

3. Claims 68- 74: 

An endoscopic surgery system comprising cavity retaining means and a port 
with interconnecting means. 

4. Claim 75: 

A cavity retaining member comprising cavity retaining means and guide 
member. 

5. Claims 76 -86: 

An endoscopic surgery system comprising cavity retaining means and cavity 
expanding means, 
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